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PROCEEDINGS OF THE SESSION 



Tuesday, June 27 — Afternoon 

The meeting was called to order at 2:15 p. m., in the 
Majestic Theater, by the Chairman, Dr. Allen A. Jones, 
Buffalo. 

Dr. H. A. Giltner, U. S. N., read a paper on "Verruca Peruana 
or Carrion's Disease." No discussion. 

Dr. C. M. Richter, San Francisco, read a paper on "The 
Epidemiology of Pneumonia." No discussion. 

Drs. Walter Brem and F. C. Watson, Cristobal, Canal Zone, 
presented a paper on "Successful Treatment of a Typhoid 
Bacillus-Carrier by Vaccination." Discussed by Drs. Frank 
Billings, Percy M. Ashburn, William Litterer and Walter 
Brem. 

Dr. F. M. Pottenger, Monrovia, Cal., read a paper on "Causa- 
tion and Treatment of Fever in Tuberculosis." Discussed by 
Drs. Edward F. Wells, Norman Bridge, Frank Billings, Philip 
King Brown, C. F. Tenney and F. M. Pottenger. 

Dr. Norman Bridge, Los Angeles, read a paper on "Strepto- 
thrix (Actinomycosis) of the Lungs." No discussion. 

Dr. N. W. Jones, Portland, Ore., read a paper on "Hemor- 
rhagic Erosions of the Stomach." Discussed by Drs. Robert T. 
Morris, J. F. Hultgen, Philip King Brown and N. W. Jones. 

Dr. W. J. Butler, Chicago, read a paper on "Immuno- 
Diagnostics in Internal Medicine." Discussed by Drs. F. M. 
Pottenger and W. J. Butler. 

The Chairman: I wish at this time to interrupt the pro- 
ceedings for a short time to announce the Nominating Com- 
mittee: On this committee, I will appoint the following: 
Drs. W. Jarvis Barlow, Los Angeles; Henry B. Favill, Chicago, 
and Alexander Lambert, New York. Because of the absence 
of Dr. Joseph Miller, who serves on the Executive Committee, 
I will appoint in his place Dr. Herbert Moffit, San Francisco. 

Dr. J. F. Hultgen, Chicago, read a paper on "The Leuko- 
cytology of Typhoid and Paratyphoid Fevers." No discus- 
sion. 

Wednesday, June 28 — Morning 

Dr. W. Jarvis Barlow, Los Angeles, read a paper on "Effects 
on Secondary Anemia by Hypodermic Injections." Discussed 
by Drs. Alexander Lambert, Bonnell, Samuel D. Swope, Dudley 
Fulton and W. Jarvis Barlow. 
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Dr. Edward F. Wells, Chicago, read a paper on "Reserve 
Renal Capacity in Chronic Interstitial Nephritis." Discussed 

by Drs. Frank Billings, Alexander Lambert, W. L. Bierring 
and Edward F. Wells. 

Dr. Roger I. Lee, Boston, read a paper on "Pathologic Find- 
ings in Hypertension." Discussed by Drs. William Ophuls, 
Edward F. Wells, Frank Billings, C. F. Hoover, Charles L. 
Greene, W. L. Bierring, Percy M. Ashburn and Roger I. Lee. 

Dr. Charles L. Greene, St. Paul, Minn., read a paper on 
"New Clinical Values in the Treatment of the Gastric Neu- 
roses." Discussed by Drs. Walter B. Cannon, Frank Billings, 
W. J. Butler, Seale HarriB and Charles L. Greene. 

Dr. Alexander Lambert, New York, read a paper on "The 
Blood-Pressure in Pneumonia." Discussed by Drs. Dudley Ful- 
ton, Wilder Tileston, Percy M. Ashburn and Alexander 
Lambert. 

Drs. H. D. Arnold and R. C. Larrabee, Boston, presented a 
paper on "The Importance of the Quantitative Regulation of 
Diet." Discussed by Dr. Wilder Tileston. 

Drs. J. M. Anders and A. C. Morgan, Philadelphia, pre- 
sented a paper on "Pleurisy and Empyema in Pneumonia." 
Discussed by Drs. J. N. Hall, Everett J. Brown, C. F. Hoover 
and A. C. Morgan. 

Wednesday, June 28 — Afternoon 

Symposium on Syphilis. 

Dr. L. S. Schmitt, San Francisco, read a paper on "Labor- 
atory Diagnosis of Syphilis." 

Dr. Frank Billings, Chicago, read a paper on "Visceral 
Syphilis." 

Dr. Albert Keidel, Baltimore, read a paper on "Value of the 
Wassermann Reaction and of Salvarsan." 

Dr. D. W. Montgomery, San Francisco, read a paper on 
"Disadvantages Incident to the Administration of Salvarsan." 

Dr. W. T. Wootton, Hot Springs, Ark., read a paper on 
"Adequate Treatment of Syphilis." 

These five papers were discussed by Drs. Howard Fox, W. J. 
Butler, C. F. Hoover, Harry Reeves Olliver, Harvey G. Parker, 
William Litterer, G. H. Aiken, John H. Graves, William W. 
Graves, B. H. Orndorff, Percy M. Ashburn, H. S. Plummer, 
L. S. Schmitt, Frank Billings, D. W. Montgomery and W. T. 
Wootton. 

Thursday, June 29 — Morning 

Dr. A. J. Hodgson, Waukesha, Wis., read a paper on "Treat- 
ment of Diabetes." Discussed by Drs. Robert T. Morris, 



15 

Edward F. Wells, H. B. Favill, Wernigk, A. J. Ochsner and 
A. J. Hodgson. 

Dr. G. W. McCoy, San Francisco, read a paper on "Bubonic 
Plague with Special Reference to that of Ground -Squirrel 
Origin." Discussed by Drs. Edward F. Wells and G. W 
McCoy. 

Dr. H. S. Plummer, Rochester, Minn., read a paper on 
"Relation of the Symptomatology and Pathology to Operative 
Mortality in Exophthalmic Goiter." Discussed by Drs. C. IT. 
Mayo, Martin B. Tinker and H. S. Plummer. 

Dr. W. E. Musgrave, Manila, P. I., read a paper on "Treat- 
ment of Intestinal Amebiasis." Discussed by Drs. Walter 
Brem, Percy M. Ashburn, Louis B. Wilson and W. E. Mus- 
grave. 

Dr. J. W. Draper, Rochester, Minn., read a paper on "Experi- 
mental Work on Intestinal Auto-Intoxication." Discussed bv 
Dr. W. T. Councilman. 

Report of the Nominating Committee. Dr. Alexander Lam- 
bert made this report: Chairman, Dr. Wilder Tileston, New 
Haven, Conn.; Vice-Chairman, Dr. Walter L. Bierring, Des 
Moines, la.; Secretary, Dr. Roger S. Morris, Baltimore; Orator, 
Dr. Charles L. Greene, St. Paul, Minn.; Delegate, Dr. J. A. 
Capps, Chicago, and Alternate Delegate, Dr. S. W. S. Toms, 
Nyack, New York. 

Dr. Lambert: I move that the action on this report be 
deferred until after the orator's address this afternoon when 
a larger number of members will be present. Seconded. 
• Carried. 

Drs. G. R. Satterlee and L. T. Le Wald, New York, presented 
a paper on 'Some Obscure Conditions of the Digestive Tract 
as Studied by the Roentgen Ray." No discussion. 

Drs. W. T. Councilman and C. H. Dunn, Boston, presented a 
paper on "Myatonia Congenita (Oppenheim) ; Report of a Case 
with Autopsy." No discussion. 

Thubsday, June 29 — Afternoon 

Dr. C. F. Hoover, Cleveland, delivered the Oration in Med- 
icine: "A Clinical Study of Disturbances in Rate and Rhythm 
of Respiration." Discussed by Dr. Henderson. 

It was moved and seconded that the report of the Nominat- 
ing Committee be adopted. Unanimously carried. 

Dr. A. W. Hewlett, Ann Arbor, Mich., read a paper on 
"Infantilism with Disease of the Pituitary Gland." No dis- 
cussion. 

Dr. Dudley Fulton, Los Angeles, read a paper on "A Clinical 
Study of the Mobilitv of the Heart." No discussion. 
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The following papers were read at a Symposium on Polio- 
myelitis — a joint session with the Section on Diseases of 
Children. 

Drs. Samuel G. Dixon, Harrisburg, Pa., and H. T. Karaner, 
Philadelphia, presented a paper on "Epidemiologic and Btio- 
logic Studies of Acute Poliomyelitis in Pennsylvania." 

Drs. R. W. Lovett and M. W. Richardson, Boston, presented 
a paper on 'Infantile Paralysis." 

These two papers were disowned by Dr. Philip King Brown. 



STBEPTOTHBICOSIS (ACTINOMYCOSIS) OP 

THE LUNGS 



NORMAN BRIDGE, M.D. 

LOS ANGELES 



In 1908 I reported 1 seven cases of what I believed to 
be pulmonary actinomycosis (streptothricosis) discov- 
ered in one year. Since then several additional cases 
have been encountered. They have all been infested 
by a streptothrix which I have supposed to be the 
Streptothrix actinomyces. Some of these patients have 
also had tuberculosis, death resulting in each case ; some 
have had simple streptothricosis; several of these have 
recovered. 

Of the former series three patients had also pul- 
monary tuberculosis and all were free from infection in 
other parts of the body. In one case (No. 2, N., of the 
mixed disease) the patient, who had a marked lesion of 
the left lung, had died April, 1908, after a year's strug- 
gle and eight months after coming under observation. 

In another mixed case (No. 3, 6.) the patient sur- 
vived till March, 1909. In this case there was little 
involvement of the lungs, the apices only being invaded, 
especially the right. The larynx was profoundly 
involved, with much swelling, swallowing being difficult 
and painful, and aphonia being absolute for many 
months before death. 

Case 1. — The patient, A., was reported probably cured, had 
remained so to a recent date, the recovery apparently being 
permanent. This was the most marked and characteristic case 
of the series, almost the whole of the left lung being more or 
less diseased, the patient having expectorated large quantities 

-t    i  ii i   i i ir  - — _ . - - .. a - Tm - , m m I,,, uumT M — i — i — M-rm 

1. Tr. Sect. Hyg. San. Sc, A. M. A., 1908, p. 242. 
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of bloody malodorous muco-pus for many weeks, often a pint 
or more in twenty-four hours, and recovering with a mass of 
consolidated tissue in the left upper third, with reduced 
vesicular murmur and bronchial breathing over the whole lung. 

Case 4. — The patient absconded and has not been rediscov- 
ered. 

Case 5. — The patient had mixed disease, went east and his 
fate is unknown. 

Case 6. — M., the patient, seemed to pass into recovery with 
a rather marked consolidation in the bottom of the left lung 
posteriorly, and a lesser one in the right apex. Marked fibrosis 
occurred, especially in the left side, which greatly reduced the 
motion of the chest- walls — in fact, nearly abolished it; the 
breathing was mostly abdominal, and even moderate exertion 
caused extreme dyspnea. Yet the man looked well and, 
barring the short-windedness, felt so. A few actinomyces were 
found in his expectoration after the first report, but none for 
several months before his death — indeed, for many weeks there 
had been no expectoration of pus. The man went to Colorado 
in 1909, was seized with some complication and died in two or 
three days. 

Case 7. — W., the patient, had a marked lesion in the lower 
left chest posteriorly, with free expectoration of thick bloody 
sputum (his case having been early taken for one of some 
extraordinary pneumonia — as indeed it was), completely recov- 
ered, with evidence of moderate thickening of tissue (so-called 
consolidation) in the region involved. His health is apparently 
perfect. 

Case 8. — Of the second series of cases, the first was a mixed 
one, the patient (B.) being a bachelor, aged 25, a lawyer. He 
came under observation late in July, 1908, and had then been 
sick for fifteen months. At first his expectoration was bloody; 
for a year it had not been over a half ounce in twenty-four 
•hours, and blood-free. The lesion was a diffused and moderate 
one throughout the left lung. It gradually grew worse, with 
more and more signs of consolidation; dulness, reduced motion, 
bronchial breathing, rales, reduced vesicular murmur, especially 
at the bottom of the lower lobe, and finally a cavity. He 
failed and died in April, 1910. Both tubercle bacilli and 
actinomyces were found in the expectoration and were distinct 
and typical. 

Case 9. — R., the patient, is a vigorous-looking bachelor, a 
street-car conductor of 28 years. He was first seen in Decem- 
ber, 1908. He felt poorly and coughed for several months. 
Expectoration had been moderate in amount and occasionally 
bloody. A few actinomyces were found but no tubercle bacilli. 
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There was almost an entire absence of physical signs, barely 
slight bronchial breathing in the right apex. The germs have 
increased in the sputa. There has been little or no fever, and 
he keeps his weight and general condition ; the daily expectora- 
tion is about three ounces, and it is occasionally bloody, and 
fetid. Early in 1910 his nose apex swelled, got red and finally 
broke down in ulceration of the skin in numerous small points. 
The streptothrix was found in the discharges from the ulcers. 
The condition recovered under tincture of iodin locally and 
iodin internally. Later a similar ulceration occurred on one of 
his legs above the ankle and healed. 

Case 10. — H., the patient, of Wyoming, came under observa- 
tion March 22, 1909. He is a sheep raiser, 52 years of age, 
married. The previous autumn he had what was pronounced 
left pneumonia and was in bed four or five days. He was 
expectorating 8 ounces of pinkish muco-pus every twenty-four 
hours; had no fever, but was very short-winded; he had 
lost 15 pounds in weight. The expectoration teemed with 
actinomyces. He had manifestly extensive effusion in the left 
pleural cavity which was aspirated March 25 of the amount 
of 20 ounces of pinkish sero-pus containing what appeared 
to be debris of actinomyces. March 31, the left side remaining 
still flat, a drainage-tube was inserted which promptly dis- 
charged 30 ounces of fluid. There was no lesion of the right 
lung, so the expectoration manifestly came from the upper 
part of the left lung and may in part have come through a 
perforation from the pleural cavity, since after the drainage 
the expectoration was reduced markedly. The patient soon 
returned home and his doctor reported for a time a moderate 
improvement. He returned to Los Angeles in the winter of 
1909-10. Actinomyces in fragments were still found in the 
discharges. An operation for removal of sections of ribs was 
done after his return home in the spring of 1910. 

Case 11. — C., the patient, was in the practice of my asso- 
ciate, Dr. George L. Cole, with a record as follows: He had 
come under observation December 3, 1908. He was a lumber- 
man, 62 years of age, had been well since 1870 until eight or 
ten months before; then a cough began and there was pain in 
the left chest. He was put to bed by his previous physician 
during January and February, 1908, having been aspirated 
four times up to April of that year. About one quart of fluid 
was procured each time. 

His pulse was weak and cough bad (Dec. 3, 1908), although 
expectoration was trifling. Dr. Cole found complete dulness 
over the left chest, the heart being pushed to the right; the 
apex-beat was distinctly to the right of the sternum. The 
patient was aspirated of between 3 and 4 quarts of bloody 
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fluid ; but the little expectoration that was procured contained 
actinomyces. Jan. 29, 1909, the left side was still profoundly 
dull throughout. There was tactile fremitus down to the fifth 
rib, also voice sounds. The heart apex was under the 
sternum. This was substantially the condition April 23, 1009. 
There was no real vesicular murmur even at the apex. There 
was no fever; pulse and respiration were rapid. The weight 
had decreased 24 pounds. Yet, the patient was about, attend- 
ing to business daily and looked like a man only slightly under 
normal vigor. He grew gradually worse and died Nov. 4, 
1909. The left lung was found compressed into the size of a 
large human fist. The right lung had become extensively 
invaded, at the apex, by what the microscope showed to be 
carcinoma. 

Case 12. — C, the patient, is a single woman aged 40, who 
has had tuberculosis and has been coughing more or less for 
a number of years. She has also had a great deal of nervous 
debility. Her previous physicians found tubercle bacilli on 
several occasions. 

On my examination made in 1908 her right lung had 
slightly reduced motion, marked reduction in vesicular mur- 
mur, trifling dulness and sharp bronchial breathing at the 
top, reduced fremitus over the middle and lower portions, 
trifling bronchial breathing at the top of the left lung. The 
patient was not expectorating much and it was impossible 
to procure a good sputum specimen. Her temperature was 
1 degree above normal. Hers was regarded as an arrested case 
of tuberculosis. 

After an absence of a year she returned for another examina- 
tion. She had recently been having fever — to 102 F. — with 
wheezing, cough and poor appetite. There was now marked 
consolidation of the lower part of the right lung posteriorly 
and about the same condition as before in the upper portion. 
No tubercle bacilli were present in the sputum, but numerous 
actinomyces. 

The patient had not lost much in weight and her general 
functions were fairly normal. She had been in very fair 
health the previous year, except for some irregularities in 
menstruation. She soon ceased to have fever. The thickening 
at the base of the right lung disappeared and general improve- 
ment was noticeable. Occasionally she had a recurrence of 
slight fever, with numerous rales throughout the right lung. 
It was evident that the infection was in the right apex. The 
actinomyces mostly disappeared after a few months, and her 
general health was greatly improved, when she suddenly devel- 
oped a rather marked case of exophthalmic goiter. This 
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improved after a few months. She is now in fair health, but 
recently a few actinomyces were found. 

Case 13. — C, a man of 40, widower, an office man from 
Philadelphia, came under observation May, 1909. His general 
heaith was good; his appearance was that of a well man; 
his general functions as to digestion and general vigor were 
normal. He had no fever and probably had had none. He had 
been hoarse more or less for six months and had had a cough 
with a small amount of expectoration of a thin purulent char- 
acter, with occasional streaks of blood. The hoarseness was 
worse in the mornings, better evenings. There had been no 
difficulty or pain in swallowing. He was only slightly short- 
winded. 

His eastern physicians had repeatedly searched his expectora- 
tion for tubercle bacilli and had failed to find any, and one 
of them had searched for the germs supposed to belong to 
syphilis, with negative results. He had received free doses 
of potassium iodid from the last-mentioned physician, who 
regarded the case as syphilitic (although the patient denied 
the possibility of it) and reported improvement for a time 
under the treatment. The patient confirmed this last state- 
ment. 

Physical examination of the chest (May, 1909) revealed 
absence of dulness and rales; the slightest possible reduction 
of vesicular murmur over the upper left chest, and a sort of 
loud bronchial breathing over both apices, of a character 
suggesting tracheal narrowing. The larynx was extensively 
diseased; all the tissues were swollen; the epiglottis was 
swollen, ulcerous, and cleft rather deeply in its center longi- 
tudinally; the vocal cords were swollen and red, and the false 
cords and arytenoid regions were large and red but apparently 
not ulcerous. It was impossible to get a good view of the 
vocal cords and the lining of the trachea. There were two 
white ulcerous patches on the front of the left half of the 
soft palate. The sputum contained a few streptococci and 
many actinomyces of a typical appearance but no tubercle 
bacilli. 

The patient was advised to have his throat sprayed with 
an 8 grain water solution of sulphate of copper, and to take 
Vz grain of the copper drug and 6 grains of sajodin, three 
times a day. He soon disappeared and was not seen again. 
He died in February, 1910. 

Case 14. — T., a married woman, aged 50, was first seen in 
February, 1909. She had a laparotomy some months previ- 
ously for gall-bladder symptoms, followed by some ameliora- 
tion. She had all the physical signs of a moderate infiltration 
of what appeared to be tuberculosis of the right apex anteri- 
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orly. She had slight fever, moderate expectoration and general 
debility. No tubercle bacilli were found after repeated exam- 
inations, and no actinomyces until June 10, when a single 
granule was discovered. Afterward, numerous typical ones 
were found, some of them in clumps. Later, bloody expectora- 
tion in small quantity appeared for a short time with extension 
of dulness and reduced vesicular murmur in the back of the 
right apex down to the upper part of the central third of the 
lung. Fever increased with this extension of the disease. The 
fever subsided simultaneously with the discharge of larger 
masses of the peculiar germs. This cycle was repeated several 
times during the year; extension of the disease and fever, 
the latter subsiding on the discharge of a large mass of bloody 
pus with terrible odor. The patient died in 1910. The post- 
mortem findings are reported below. This case occurred in the 
house of one of the cured patients reported above. 

Case 15. — D., a widow, 65 years of age, had had a moderate 
cough for a year or more, with a little daily yellow expectora- 
tion. In 1908 I found slight physical signs of thickening in 
the right lung apex. The general health was good for a person 
of her age. She was a large woman and had lost little weight ; 
she had been substantially without fever. Early in October, 
1909, she had had a slight pulmonary hemorrhage and con- 
tinued to expectorate blood-flecked and odorless sputa for 
several weeks. No other symptoms occurred. Repeated exam- 
inations of her sputa failed to find either tubercle bacilli or 
actinomyces, until after this hemorrhage. Then the ray 
specimens were found in small numbers, but no tubercle 
bacilli. Early in December, 1909, she was seized with a 
flooding pulmonary hemorrhage and died in a few minutes. 
No necropsy was made. 

Case 16. — F., an unmarried man aged 26, a clerk in a 
chemical and apparatus supply house in Los Angeles for some 
years, had had cough for several months with a little odor- 
less expectoration, and has lost a few pounds in weight. He 
has felt a sense of general debility, but has kept at work. 
There has been less than 1 degree elevation of temperature 
in the afternoons. Slight dulness, an occasional rale and 
moderate bronchial breathing have been found at the right 
apex. Characteristic actinomyces were found but no tubercle 
bacilli. 

Case 17. — The patient, Br., in the practice of Dr. Robert 
Moody of the University of California, at Berkeley, was a 
single woman, a teacher, 40 years old, with extreme lateral 
curvature of the spine. Her father had had asthma fifteen 
years and died of heart disease; one brother died of tubercu- 
losis. The patient had pleurisy in 1903, and the next year, 
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tuberculosis of the right lung. Dr. Moody first saw her in 
January, 1908. There was a cavity in the right lung; tubercle 
bacilli and actinomyces were found in the sputum. Tuberculin 
was given (1/500 to 1/1000 mg. weekly) till May, 1910, when 
the tubercle germs disappeared. Streptothrix germs have per- 
sisted and the patient was still living a few weeks ago. 

The treatment of these cases has been tonic and regu- 
lation of functions with iodin in some form and fre- 
quently sulphate of copper. The latter was given in 
doses of Ys gr. three times a day when the stomach 
could bear it, and the iodin in the form of iodid of 
potassium, or of sodium, and sajodin. 

The cases here reported emphasize the fact that pul- 
monary streptothricosis is not so very uncommon; that 
most physicians can discover examples if they will only 
look for them, and that it must be true that a large pro- 
portion of the cases of so-called non-tuberculous phthisis 
are instances of pulmonary streptothricosis of some 
variety. The number of cases of this sort is consider- 
able and most general practitioners have encountered 
them and have been puzzled by them. 

This whole series proves that it is futile to try to 
connect the cases with the disease in cattle or in other 
people. Patient 1 was a farmer, but denied ever having 
seen a case of lumpy jaw. Patient 3 was a lawyer who 
took milk from a dairy found to contain some cows 
afflicted with tuberculosis and fewer cows afflicted with 
lumpy jaw. The other cases were free of any suggestion 
as to such an origin of the disease. Case 14 is the only 
one that appears to have been connected with any other 
case. 

The patients mostly came from widely separated parts 
of the country and had no connection with each other. 
Nor was a single case of the lung affection secondary to 
a lesion elsewhere in the body, and in no instance has 
the disease appeared secondarily in other organs than 
the lungs and pleura, save Case 9, in which the skin 
became involved and recovered. 

Dr. Edith Claypole, who has done most of the labora- 
tory work on the specimens, has by means of various 
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devices made a large number of cultures from several 
cases, and with notable results that are set forth in her 
notes accompanying this paper. By Gram-stain and 
otherwise she has been able to demonstrate in the spu- 
tum the mycelial threads and rod-segments many days 
before they appear in masses large enough to give the 
peculiar radiating appearance so characteristic of the 
Streptothrix actinomyces — indeed, in the early stage she 
feels able to predict that the larger masses will be found 
later. This is, I think, a discovery of distinct value. 
She suggests that any specimen of sputum containing 
faint blue-staining bacilli in notable numbers, which 
persistently refuse to grow in ordinary media and are 
Gram-positive, should be critically searched for the 
streptothrix with almost a certainty of finding it. 

The appearance of the germs, both to the naked eye 
and magnified, has tallied with the classic description of 
Streptothrix actinomyces, except that there have been 
no true "clubs," and it has been substantially the same 
in all the patients. Several authors who have discussed 
this phase of the subject, notably McFarland, regard the 
clubbing as merely incidental and unessential in the 
growth of the germs. This is the correct view, and the 
clubs are most unusual in the human pulmonary infec- 
tion, 2 for the reason that being probably a sort of by- 

2. The following writers are on record as holding that the clubs 
are non-essential : 

Bevan, A. D. : Ann. Surg., 1905, xli, 641. 

Hltchlns, P. S. : Brit. Med. Jour., 1905, 11, 1168. 

Hodenpyl : Med. Rec, 1890, xxxviii, 653. 

Levy and Klemperer : Elements of Clinical Bacteriology, 1900, 

p. 356. 
Litton and Levy : Deutsch. med. Wchnschr., 1906, xxxii, 1772. 
Lord, F. T. : The Journal A. M. A.. Oct. 8, 1910, p. 1261. 
Ruhrah, J. : Ann. Surg., 1899, xxx, No. 4, p. 417 ; No. 5, p. 605 ; 

No. 6, p. 722. 
Stokes, W. R. : Am. Jour. Med. Sc, 1904, cxxviil, 861. 
Werthen and Olney : Am. Jour. Med. Sc, 1904, cxxviil, 637. 
Wood and Eshner : Med. Rec, 1910. lxxvli, 947. 
Wynn, W. H. : Brt. Med. Jour., 1908, i, 554. 

The following claim that neither granules nor clubs are essential : 

Ashton and Norris : The Journal A. M. A., Sept. 9, 1905, p. 784. 

Beracz, R. von : Ann. Surg., 1903, xxxvii, 336. 

Caglieri, G. E. : The Journal A. M. A., Nov. 12, 1898, p. 1173. 

Chlari : Ztschr. f. Heilk., 1900, 11. 

Hamm : Deutsch. med. Wchnschr., 1906, xxxli, 941. 

Letten and Levy : Ztschr. f. Heilk., 1900, 11. 

Musser and Owyn : Tr. Assn. Am. Physicians, 1901. xvi, 208. 

Scheele and Petrusky : Deutsch. med. Wchnschr., 1897, xxill. 

Wagner, C. : Surg., Gynec. and Obst., 1910, x, 148. 
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product and depending on the character of the host- 
tissue, the lungs do not favor their growth. Neither do 
they grow in any of our culture media. The essential 
elements are the mycelial threads and their fragmenta- 
tions, rods and granules, and they tend to gather in 
masses with certain characteristics that have given the 
name "actinomyces" to some of them. 

The presence in most of the cases of bloody expectora- 
tion at some period of the disease, and especially the 
frequent bad odor, indicate true Streptothrix actino- 
myces. But, of course, some other variety of strepto- 
thrix might possibly produce all the phenomena noted 
in these cases, and they may represent more than one 
variety. That the germs are an incident and not an 
etiologic factor in the cases described is quite impossible. 
The causative relation to the disease is as certain for 
these germs (whatever their classification) as is that of 
tubercle bacilli for pulmonary tuberculosis. There may, 
indeed, be a close biologic relation between the strepto- 
thrix and the tubercle germs, but if such is the case it 
does not appear to be so clinically. 

Dr. Claypole has written the following note and dis- 
cussion on the specimens, and on the pathology of the 
disease : 

In the majority of cases the sputum is characteristic and 
of two types; (1) glairy, mucilaginous, often quite watery; 
(2) purulent, more or less bloody, more or less — sometimes 
intensely — fetid. Both types may be found sparingly or in 
abundance. The second type may only have a characteristic, 
homogenous, pinkish color, or be deeply blood-stained; it 
generally has a distinctly bad odor. This odor may belong in 
some degree to both kinds of sputum, but especially to the 
purulent form. Of eight cases, not complicated with tubercu- 
losis, three were in Class 1 and five in Class 2. 

The small granules, usually the size of a very small pin- 
head, can be picked out with a needle and put on a slide for 
examination. They are quite tough and can be washed free 
of debris by putting them into a small dish of water and 
squirting them vigorously up and down a pipette. Careful 
examination of many specimens before and after this treat- 
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ment shows them to be absolutely unhurt by it; only the pus 
and epithelial cells clinging to the outside are removed. 

Under a low magnification (Reichert objective 1 and ocular 
1) the yellow color is marked; to the naked eye the fungus 
is greyish white. The edge is always darker, even shading 
into brown; toward the center it grows lighter. From this 
light, almost homogeneous center, the characteristic radiations 
arise. Higher magnification (Reichert objective 7 and ocular 
1) shows the center to be a mass of pale, radiating threads, 
the mycelium, and at the edges a mass of threads and cocci. 
Both mycelium and cocci may be stained with methyl blue, the 
former frequently being banded light and dark in segments, 
sometimes granular throughout. 

Culturally, the actinomyces do not grow usually on plain 
agar, glycerin and glucose agar, or potato (they do not seem 
to be more active on one than on the other of these media) ; 
if they are present, there are small whitish masses on the 
surface, which on removal give the characteristic appearance 
under the microscope. In bouillon the germs grow better. 

In Case 14, T., long bacilli are recorded as found in the 
sputum at first and later the characteristic granules of strep- 
tothrix. In all probability these bacilli, so-called, are frag- 
mented mycelium; ultimately the fungus appeared in masses 
of tangled mycelia rather than in granules, but always some 
material of this sort was found. In about eight months a 
cavity appeared at the apex and the lung involvement became 
more extensive, especially posteriorly. 

When death occurred, the emaciation was extreme. The left 
lung and pericardium were normal; the right was contracted 
and anteriorly over the third and fourth rib cartilages, the 
parietal and visceral pleurae were densely adherent and the 
bone involvement marked, explaining the neuralgia and sub- 
sternal pains complained of. When the adhesions were sep- 
arated the lower part of the pleural cavity was found to 
contain 8 ounces of most fetid pus. For a few days before 
death the patient had coughed up quantities of this fetid 
fluid, at times almost suffocating in it, showing a bronchial 
communication with the cavity. 

The upper lobe of the lung was mottled black and white, 
was almost solid in consistence, no porous structure remaining; 
it contained several small cavities from the size of a pea to 
that of a walnut. The middle lobe was dark red, spongy, with 
whitish spots, and anteriorly a white, honey-combed area that 
was adherent to the sternum for a space of some 3 inches. 
This was evidently the most recent involvement. 

The lower lobe was contracted, reddish and somewhat porous. 
The diaphragmatic pleural surface was much thickened and 
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resembled a pyogenic membrane. The same mycelial masses 
were found in this fetid pus as had been observed in the 
sputum. When the lung was cut into, the same granules and 
mycelial masses were found in the larger bronchial tubes, 
together with the debris of pus and epithelial cells. There 
was no evidence of any lymphatic involvement in any of the 
bronchial or other glands. 

The microscopic examination of the tissues demonstrated 
the growth of the fungus from the earliest stage to the 
mycelial masses. Sections were made from the consolidated 
apex, the middle lobe near the adherent portion, the inter- 
costal tissue, the reddish lung near the base and a piece of the 
thickened inferior pleural surface of the lower lobe. Some 
sections were stained with hematoxylin and eosin, and others 
by the Gram-Weigert method. 

As shown in the hematoxylin-eosin mounts, the upper lobe 
consisted of a large amount of fibrous material, much new 
granulomatous tissues but no alveoli. The bronchial tubes of 
varying sizes remained more or less full of sputum, and scat- 
tered among the granulomatous tissues were giant cells, not 
like those accompanying tuberculosis, but small, with only 
from four to eight nuclei. Never was there any sign of casea- 
tion; everything was dense and compact. In the other lobes 
there was some vesicular structure, but the alveoli were full 
of desquamated epithelial and pus cells. 

Throughout the lung patches of new-formed granulomatous 
tissue, with its accompanying small giant cells, were of fre- 
quent occurrence, showing tissue response to some form of 
irritation. In places a fine fibrillar structure was plainly 
seen, often apparently in circular spaces, suggesting blood- 
vessels. This was of especial interest, as will be seen from 
the revelations made by the application of the Gram-Weigert 
method to the same set of sections. 

In a recent series of lectures by Foulerton in the Lon- 
don Lancet the whole subject of streptothricosis is most 
ably discussed, and the complex morphology clearly 
demonstrated. The reproduction from the mycelium 
of rod-segments, very similar in appearance and mor- 
phologically equivalent to bacilli, as well as by spores, 
is an especially illuminating phase of the problem and 
one which gives an entirely new point of view from 
which to investigate all the tissues in this disease. The 
Gram stain shows these small particles in the newly 
infected areas, when other methods fail to do so. 
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In this case the point of most recent invasion is the 
area of the middle lobe adherent to the chest wall. This 
is the point at which the study logically begins. The 
tissue is more nearly normal than elsewhere, some exu- 
dation into the alveoli and some granulomatous cells are 
present. In one of the largest bronchioles full of pus 
cells and other elements of sputum, the most beautiful 
picture of the method of invasion is found. Rod-seg- 
ments, staining blackish with Gram stain, literally 
swarm in one place among the pus cells. High columnar 
epithelial cells surround this mass of sputum. At one 
point their integrity is broken, and in among the cells 
are masses of these black rod-segments en route to the 
deeper tissues. Again, they are found in the intercel- 
lular connective tissue and even to the fibrous tissue sur- 
rounding the small blood-vessels. This is of especial 
interest in view of the fact that in older areas of infec- 
tion these open spaces with walls apparently like those 
of vessels are found filled with mycelial threads staining 
the characteristic blue. The good condition, relatively 
speaking, of all the tissues entirely negatives the idea 
that this is a process of discharge into the bronchiole, 
rather than an invasion of it. Of course, it is a condi- 
tion of self-infection but it shows how the disease 
extends, and also accounts for the rather slow manner 
of extension, that of contiguity, not by infection through 
the blood-stream. 

The development of these rod-segments into the 
typical mycelial masses is the next point for demon- 
stration. The earliest stage of the growth of the myce- 
lium from the rod-segment could not be determined, the 
reason for this being indicated in the cultural experi- 
ments described later. In the sections of the reddish 
porous part of the middle lobe, rod-segments are also 
found in the interalveolar tissue, also small granules of 
the fungus. There are many granulomatous patches and 
in them are found areas of interlaced fibrils staining 
more or less deeply with Gram stain, also masses of 
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fibrillar substance likewise staining blue. Small frag- 
ments of mycelium can be found in the exudate in the 
larger bronchioles over this area also. There occur in 
the larger bronchial tubes some sections of the tufts of 
the fungus; these stain deep blue and are very distinct 
and characteristic. Small scattered fragments of 
mycelium are found in many parts of the sections. 

In the upper lobe no air-spaces remain, fibrous and 
granulomatous tissue alone are found with some blood- 
vessels and a few bronchial tubes; in these can be seen 
fragments of mycelium. The response to the extreme 
irritation of the parasite is the formation of new tissue, 
and the air-cells are destroyed. Apparently, the excess- 
ive new formation of tissue is unfavorable to the 
fungoid growth; it disappears. The parasite departs 
but the function of the lung is destroyed. Further 
invasion of new, softer tissues presumably occurs with 
similar results. This total lung destruction probably 
accounts for the marked short-windedness of most of 
the patients afflicted with this disease, indicated in 
physical signs by the so-called extreme fibrosis. 

At what point the mycelium begins to form rod- 
segments is at present undetermined. They may form 
only when conditions become unfavorable for growth in 
any special region, or they may be formed in small num- 
bers at all times. The former would be the more prob- 
able, however, in view of the larger number found at 
the place of invasion in the most recently infected point. 
It is possible that the masses of mycelium, usually 
found in the sputum, are not capable of entering new 
tissues, in fact cannot cause infection; that is, that 
they must become rod-segments before really being 
dangerous to the system. 

The peculiar manner in which the rod-segments sur- 
round the small blood-vessels is worthy of further study. 
Finding the interlaced mycelial threads apparently in 
blood-vessels was at first very puzzling, and only after 
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the earlier stage of the process 8 was discovered did it 
seem possible that the fungus really was in the vessels. 

SUMMARY 

1. A large amount of granulomatous tissue takes the 
place of all air-sacs and small bronchioles in the final 
stage. 

2. Marked absence of caseation and very little break- 
ing down save in a pleural cavity. 

The in many ways unexpected results obtained from 
the study of the tissues in this one case of primary 
streptothricosis of the lung make it most desirable that 
more should be critically examined to determine if the 
course of the pathologic changes is always the same or 
if noteworthy variation occurs. 

CULTURAL AND SPUTUM EXPERIMENTS 

To investigate more fully the character of the infec- 
tious agent responsible for the disease in these cases, a 
series of cultural experiments were made from Cases 9 
and 17. 

The contaminations unavoidable in sputum and the 
very poor growth of the organism on solid media made 
it impossible to obtain pure cultures without a much 
longer series of experiments than time allowed. The 
ordinary streak and plate methods are not suitable, since 
the secondary forms, growing freely, cover the surface 
before the streptothrix is started. Consequently bouillon 
was chosen and contaminating forms, chiefly staphylo- 
cocci, disregarded. The small granules found in the 
sputum, consisting of tufts of mycelium, were carefully 
picked out either with a needle or pipette, washed thor- 
oughly in repeated changes of sterile water and then 
either crushed or dropped whole into the tubes which 
were incubated at 37.5 C. and examined daily in hang- 
ing drops and smears, the latter stained with methylen- 
blue by the Oram method. 

3. Pollack, Lohleln and Chiarl report organisms In blood-vessels 
of lung and other tissues. 
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In the hanging drop the growth of the organism is 
beautifully shown; in the earliest stage (twelve hours) 
it apparently consists of a few 6pores, and from them 
two or three delicate threads of mycelium ; both Btained 
and hanging drop mounts show this clearly. During 
the second, third and fourth days the small organism 
grows rapidly, becoming quite a mass of threads, radiat- 
ing ~with more or less regularity from the center of 
growth. By the sixth day small but distinct granules 
can be seen in the bouillon; these are large enough to 
pick up and crush on slides to make smears. On agar 
the growth is but feeble, never in isolated masses, owing 
to the presence of more rapidly growing organisms, and 
not recognizable to the naked eye as separate messes. 
In hanging drops and smears it shows fragmented 
mycelium and rod-segments in abundance. The little 
tufts in the bouillon are tangled hycelium beset with 
many coccus-like spores, strongly Gram-positive. 

In the early stages, up to the fourth day, the 
mycelium proved itself to be very resistant to stains of 
all kinds, only a few threads becoming colored even 
after prolonged treatment and none if merely the usual 
time was allowed. Parallel observations on the hang- 
ing drops showed the fungus to be present in abundance. 
Finally, by the time the small tufts became visible to 
the naked eye, on the fourth day, the usual staining 
properties began to appear and by the sixth day success- 
ful operations resulted from the standard method. At 
no time, however, was the organism acid-fast. 

The application of the Oram stain to this organism 
discloses many points in the structure not shown by the 
ordinary stains. There is a great variation in the diame- 
ter of the different threads and as marked a difference 
in their staining qualities. Some are fine and hair-like, 
others coarse and thick. Many of the heavy ones stain 
a deep continuous blue, others are finely granular 
throughout, some segmented at regular intervals, like 
long strings of large bacilli, again like strings of strepto- 
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cocci, or in separate organisms, like bacilli ; the rod-seg- 
ments among those that take the Gram stain in whole or 
part are many that show only the counter stain and 
even that faintly; some are large, some small; the very 
young and the old degenerate threads. After becoming 
familiar with the organism it is easy to trace the same 
irregularity in staining in the tissues, though here the 
fragmentation is not a marked phase, save where the 
formation of rod-segments has occurred. The resist- 
ance to stain of the young mycelium also serves to 
explain the notable absence in the tissues of very young 
forms growing from the rod-segments. It is a well- 
known fact that microorganisms in tissues are more 
difficult to stain than in pus, sputum or cultures. It 
may be the difficulty in hardening the tissues rapidly 
enough to fix the organisms. In the case under consid- 
eration it would seem to be some qualities in the organ- 
isms themselves. Only as they grow old they lose the 
power and again fail to color typically. The exact con- 
ditions under which the rod-segments form are as yet 
not determined. It is evident that by no means does 
all mycelium fragment into them. Much of it dies, as 
evidenced by fine granulation and final lack of stain. 

SUMMAEY 

1. The fungus is found to be markedly pleomorphic, 
occurring in (a) the classical grain or tuft, in culture 
and tissue, (b) fragmentations, bacillary, or even 
smaller, like granules, in tissues and discharges and 
some culture (solid) media. Very variable in size of 
mycelium. 

2. The very young mycelium is resistant to all stains; 
the old threads likewise fail to stain. 

3. In cultures and tufts the mycelial masses always 
show large numbers of small Gram-positive organisms 
(spores). Fine branching mycelium in the very early 
stage starts from these structures (demonstrated in 
hanging drops and smears). They are negative to 
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Moeller's method for staining spores of ordinary fission 
fungi. They were not demonstrated in the tissues. 

4. The active infections agent in tissues is apparently 
the rod-segment. 

To extend the study somewhat further a series of 
preparations was made from the sputum of many 
patients, tuberculous and others, as well as from Cases 
9 and 17. This was to determine whether the Gram- 
picture was diagnostic of the disease and whether it 
appeared in sputum in the absence of microscopic tufts. 
No tuberculous sputum showed the same results. In 
Cases 9 and 17 particles of sputum chosen, carefully 
avoiding any macroscopic piece of the fungus, invariably 
gave rod-segments and fragmented mycelium. At one 
time when the pus appearance of the sputum was nega- 
tive in Case 9 the rod-segments and mycelium showed 
abundantly by Oram stain. 

Culture in bouillon always gave positive results in. the 
absence of fungus in the sputum visible to the naked 
eye. By these two methods moreover, the Gram stain 
and bouillon culture, a case that was under observation 
for diagnosis was suspected and proved to be positive to 
culture. In a few days with severe coughing and pro- 
fuse expectoration the macroscopic granules appeared, 
clinching the diagnosis. 

If continued observations show these two methods to 
be absolutely trustworthy it will be possible to make an 
early and reliable diagnosis for this disease. The sim- 
plicity of a bouillon culture and hanging drop examina- 
tion, together with some Gram-stained films, brings it 
within the reach of all who are near any sort of labora- 
tory facilities. 

Auditorium Building. 
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For several years iron preparations have been used 
hypodermatically in the treatment of secondary, and 
arsenic in the treatment of pernicious, anemia. In 1908 
Peters 1 reported favorable results after two years' use of 
iron citrate hypodermatically in the treatment of sec- 
ondary anemia of tuberculosis, employing a number of 
formulas of different combinations. 

Later Morse 2 reported satisfactory results even in 
severe cases with citrate of iron subcutaneously in the 
treatment of anemia in infancy. He found the rise in 
the percentage of hemoglobin was more rapid than that 
in the number of red blood-corpuscles. 

Dickinson, 8 on hypodermic treatment of anemia, says 
where medicinal preparations fail, when the anemia can- 
not be relieved, and where digestion is markedly embar- 
rassed by medication, the hypodermic use of iron must 
be resorted to. Each of these authors speaks of the pain 
caused at the site of injection. 

Of the beneficial effects of arsenic preparations hypo- 
dermatically, much has been published in recent years. 
It is to consider chiefly the use of organic preparations 
of arsenic in secondary anemia that this paper is written. 

1. Peters, Leroy S. : Med. Rec, Oct. 10, 1908. 

2. Morse, John Lovett : The Journal A. M. A., July 10, 1000, 
p. 107. 

3. Dickinson, O. K. : Med. Rec, Sept. 3. 1910. 
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Our attention was first called to this treatment one and 
one-half years ago by Dr. Bullock, at Silver City, who 
showed some results that seemed most favorable and 
asked one of us (Barlow) to try its effects here. 

CA8E8 

Twenty-eight patients were treated, thirteen of whom 
were in Stage II and fifteen in Stage III. 

Many of the first twenty patients had shown little if 
any improvement on the regular hygienic-dietetic treat- 
ment. Some had lost in weight, some had been for a 
considerable time stationary in weight, and some had 
gained slowly, though still below their average weight in 
health. No early case was taken for the reason that such 
have, without exception, recovered under the routine 
treatment, or without special agents. It was desired to 
test the treatment on individuals for whom the routine 
treatment seemed insufficient. Some of the first twenty 
cases were looked on as hopeless (2, 8, 14 and 19), and 
others as capable of nothing more than improvement or 
arrest (1, 10, 13, 15, 16, 17, 18). In five cases, in Stage 

II, the prognosis was "fairly good," or "good" (3, 4, 5, 
7 and 11) ; one, in Stage III, was a case of tuberculosis 
of the larynx, which had healed during tuberculin treat- 
ment and absolute rest for the voice for eight months. 
In this case, the weight had gone down under the higher 
doses of tuberculin (B.F.), although no febrile reaction 
was noted at any time, and the low weight was the 
special indication for the treatment here discussed. 

In the second group of eight cases, three were in Stage 

III, and five were in Stage II, altogether a more favor- 
able class of cases, although one was far advanced (25), 
and four (21, 24, 25, 28) were capable of nothing more 
than arrest or improvement of the disease. In one case, 
treatment was abandoned after one month because of the 
complaints of a neurotic patient, and because the injec- 
tion was followed by such severe reaction at the site of 
injection, ecchymosis, swelling, tenderness, local fever, 
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etc. This case is not included in the number under dis- 
cussion. 

PREPARATIONS USED FOR INJECTIONS 

Early in our experience three patients received Italian 
preparations, e.g., citrate of iron with strychnin, or 
metarsenate of iron, etc. As these individuals received 
the domestic preparations over a much longer period of 
time, we shall not complicate the report by unnecessary 
details but shall report on the three principal prepara- 
tions used: (1) iron cacodylate, (2) sodium cacodylate, 
and (3) arsacetin. 

1. Cacodylate of Iron. — This is said to be iron in com- 
bination with cacodylic acid, (CH 3 ) 2 AsOOH, and there- 
fore an organic form of iron and arsenic. "Those 
organic arsenic combinations in which the metallic atom 
is directly attached to the carbon are only feebly poison- 
ous, but in time seem to be changed to arsenious acid in 
the tissues and may then cause typical poisoning." 
(Cushny 4 ). The combination used is put up in sterile 
ampules of glass, each holding 1 c.c. of the solution, 
which is a dose of 0.03 gm., i. e., 30 mg. The solution is 
of a reddish color, clear and transparent, keeps well with- 
out sedimentation or deterioration. When injected 
beneath the skin or into a muscle, it causes a sharp stab- 
bing pain which passes Away, usually within a few 
minutes, but which has been seen to persist for twelve to 
eighteen hours. Occasionally, discoloration of the skin, 
as from ecchymosis, is observed for as long as ten days, 
either with or without continued pain and tenderness in 
the part. In one case we discontinued the treatment on 
account of the intensity of the reaction, the patient being 
neurotic and reluctant to continue. In nearly all cases 
there is some induration at the site of injection, although 
it usually passes away within two days and is not com- 
monly painful. 

4. Cushny's Text-Book. 
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2. Sodium Cacodylate. — This contains sodium in com- 
bination with cacodylic acid. It is put up in the same 
sterile ampules as is the iron. It is a clear, colorless, 
watery solution, and the single dose is 1 c.c., which, in 
the strength used here, contains 0.05 gm., i. e., 50 mg. 
This solution also keeps well without clouding or 
depositing sediment. When injected beneath the skin or 
into a muscle it causes only slight discomfort or none at 
all, and we have seen no induration, ecchymosis or con- 
tinued pain follow its use. When given twice a week, 
the same site for all injections may be employed if 
desired. 

3. Arsacetin. — This is an acetyl derivative of atoxyl 
and is said to be much less toxic and much more stable 
than that more familiar drug. Atoxyl is C 6 H 5 NHAs0 2 
and contains 37 per cent, of arsenic. Arsacetin is also 
put up in sterile ampules, each containing 2 c.c. of a 10 
per cent, solution which is a dose of 0.2 gm., i. e., 200 
mg. When sterilized in dilute solution it does not cloud 
and keeps better than when in more concentrated form. 

Of each drug a single dose is contained in an ampule 
and the preparation is sterile and ready for use. A 
needle 1 to 1*4 inches in length and of small caliber, 
with a glass syringe of the required capacity (1-2 c.c), is 
boiled and after the skin is cleansed with 95 per cent, 
alcohol, and the solution drawn into the syringe from 
the broken end of the ampule, the solution is injected 
deep into some muscle easily reached. We have most 
commonly used the deltoid muscle. Injections into the 
gluteal muscle would cause less pain, but the deltoid is 
very much more readily accessible and the pain is so 
slight that the patients prefer the more convenient loca- 
tion and offer little or no objection to the discomfort 
which accompanies it. So far, we have seen no abscess, 
and with even reasonable care none should occur. Occa- 
sionally, we have injected the various drugs just under 
the skin, but the intramuscular administration seems 
preferable on account of better absorption. Two injec- 
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tions a week have been given as routine ; more frequent 
administration could doubtless be employed. 

(1) Arsenlo aold 

«^ AS*^-OH 



(£) Caoodyllc acid (Dimethyl arsenlo aold) 
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OH 
CH 3 
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(S) Sodium oaoodylate (Dimethyl sodium areenate) 
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(4) Iron (ferric) oaoodylate (Dimethyl ferric arsenate) 
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(6) Atoxyl (pera-amldo-jtfienyl •sodium arsenate) 

(sodium salt of arsanilic acid 
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i6) Arsaoetln (AOetyl derivative of etoxyl) 

QE 
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DEGREE OP ANEMIA BEFORE TREATMENT 

In our experience, pulmonary tuberculosis does not 
cause a severe grade of anemia. The hemoglobin is rela- 
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tively low as compared with the number of red blood- 
cells, thus giving a color index of less than 1. In the 
blood-examinations made before treatment, the lowest 
estimation of hemoglobin by the Sahli hemometer was 
54 per cent., which was accompanied by a red-count of 
3,904,000, giving a color-index of 0.69. The highest 
hemoglobin in this series was 94 per cent., with a red 
count of 5,472,000, a color index of 0.87. The average 
hemoglobin content for the twenty-eight cases was 81 per 
cent., the average red count was 4,904,428, with an aver- 
age color index of 0.826. Of the twenty-eight counts, 
sixteen were 5,000,000 or more, while only three were 
below 4,500,000. The rest were between 4,500,000 and 
5,000,000. 

In the leukocyte counts there was nothing especially 
noteworthy, for all being advanced cases, clinically, a 
slight increase in leukocytes was the rule, ten being 
10,000 or more, the highest count reaching 15,400. In 
six cases the leukocytes were under 7,500, in one it was 
as low as 5,400, this being a case with very little moist- 
ure. In general, we may say that the patients with a 
large amount of moisture, i. e., with copious sputum and 
many moist riles in the lungs, showed an increase in 
leukocytes, the increase affecting the neutrophilic poly- 
morphonuclear cells particularly, while the comparatively 
dry cases showed a normal or low leukocyte count, with 
the relative proportions normal, or a slight increase in 
the relative number of mononuclear cells present. This 
conforms, in a general way, with our ideas based on a 
much larger number of blood-examinations than we 
report here. For differential counting of the leukocytes 
we used the Ehrlich triple stain, fixing the smears by 
heat and counting always five hundred cells. 

EFFECTS OF THE TBBATMENT ON THE BLOOD 

Of the twenty-eight patients treated, there were two 
for whom we have no blood-count made after treatment, 
in one case because the patient had to be sent away as a 
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matter of discipline, and in the other because the patient 
died suddenly from acute dilatation of the right heart 
(?). With these exceptions, we can give the record of 
the blood-examination after treatment. 

After treatment, the highest count was 6,170,000, 
having gone up from 5,216,000. The highest hemoglobin 
was 96 per cent. (Sahli), which, being accompanied by 
a count of 5,664,000, gives a color index of 0.85. The 
average red count in the twenty-one cases which showed 
improvement in the blood was 5,355,857, as compared 
with the previous average for the entire twenty-eight of 
4,904,428, which is also an average gain, for those 
twenty who gained, of 542,712. On the other hand, 
five patients lost in the number of red cells in the blood, 
all of the five being patients who did badly, except one, 
who had 5,376,000 at the start, showing an average loss 
of 319,000 cells per c.mm. 

The hemoglobin changes were as follows : twenty-four 
patients gained in hemoglobin, the average gain being 
8.46 per cent., with a maximum gain of 18 per cent, 
(cases 14 and 25). Two lost in hemoglobin, the average 
loss being 2.5 per cent., with a maximum loss of 3 per 
cent. Of the twenty-four who gained in hemoglobin, 
the average hemoglobin content after treatment was 
88.54 per cent. With the average count of 5,355,857, we 
derive the color index of 0.835, as compared with the 
average color index of 0.826 before treatment. Thus the 
type of anemia, in so far as any anemia exists, is un- 
changed, the increase or improvement affecting the red- 
cell count and the hemoglobin in practically the same 
degree. However, we must remember that the number 
of patients who showed an increase in hemoglobin was 
twenty-four as against twenty-one who showed an 
increase in the red count. The improvement in hemo- 
globin seems, therefore, slightly more frequent in this 
series than does the increase in the red count. 

As to the behavior of the leukocytes under treatment, 
in general, those counts which had been increased appear 



41 

to be reduced toward the normal, and the lower counts 
seem to have been increased slightly. So many other 
factors affect the number of the leukocytes that we can- 
not include a full discussion of this feature at this time. 
Those patients who had shown considerable moisture and 
profuse expectoration also showed high leukocyte counts 
at first. As the moisture diminished and the sputum 
became less abundant, the leukocyte count seemed to 
diminish. This is not at all unlike the facts as they have 
appeared in patients not treated by special agents in our 
experience, and we cannot ascribe any significance to 
such changes as have appeared within this series, in so 
far as the leukocytes are concerned. As a matter of fact, 
of the twenty-six cases, in ten there was a diminution in 
the number of leukocytes after treatment, while in 
sixteen there was an increase. The greatest increase was 
3,000 and the greatest decrease was 6,400 (Case 5). In 
differential counting there was nothing of special 
interest determined, as the relative proportions of the 
various types of leukocytes seemed still to be dependent 
on the presence or absence of secondary infection, bron- 
chitis, etc. 

We have not separated the cases of those patients who 
received iron from the cases of patients who had no 
iron, because there is little difference in the results in 
the two groups. If any distinction is made, we would 
say that the patients who had iron show a relatively 
greater increase in the hemoglobin content of the blood, 
while those who had no iron show a greater relative 
increase in the number of red cells present. 

WEIGHT OF PATIENTS BEFORE TREATMENT 

In all patients treated, the weight before injections 
were begun was below that given as the average weight 
in previous good health, which we take as the standard 
and call "normal weight" for our patients. Three 
patients had been under treatment by the ordinary 
means for fourteen months and one had been under 
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observation but one week before injections were begun. 
The average residence in the sanatorium before begin- 
ning the present treatment was 18.4 weeks. One patient 
was within a half pound of her normal weight and sev- 
eral were within five pounds of normal, but others were 
far below, one (2) being more than thirty pounds below 
his normal weight 

EFFECTS OF TREATMENT ON THE WEIGHT 

Each patient was weighed once a week, Tuesday morn- 
ing, and the weight recorded on the special weight chart. 
Many of the patients had been a long time under obser- 
vation before they were given special treatment, three as 
long as fourteen months, two for eleven months and 
others for shorter periods. In the first group of twenty 
cases, no patient had been in the sanatorium less than 
one month, and only three less than two months. In the 
second group of eight patients placed on the treatment, 
one man had been under observation but one week when 
he was given sodium cacodylate. Of all the twenty-eight, 
nine had lost in weight before the injections, with an 
average loss of 3.61 pounds, while eighteen had gained 
with an average of 4.36 pounds, and the weight of one 
had remained stationary since admission. We have tabu- 
lated the weights as they appeared at the end of each 
month of treatment, for the sake of brevity. 

At the end of the first month, seven had lost (aver- 
age loss, 1.93 pounds), and twenty had gained (average 
gain, 3.31 pounds). At the end of the second month, 
twenty-six were still under treatment, although two were 
not weighed, being too ill for that. Eight had lost (aver- 
age loss, 1.84 pounds), and fourteen had gained (aver- 
age gain, 2.50 pounds). This comparison is not with 
the weight on admission, it is a comparison with the 
weight at the end of the first month of treatment, show- 
ing the change occurring during the second month. 
During the third month, twenty-one were treated; two 
were not weighed, four lost with an average loss of 1.18 
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pounds, and fourteen gained with an average gain of 
2.69 pounds. In the fourth month, fifteen patients were 
treated; two were not weighed, five lost weight (average 
loss, 1.45 pounds), and eight gained (average gain, 2.06 
pounds) . A number were continued on treatment for a 
longer period, some as long as nine months, so that all 
are collected under one head as "at end of treatment," 
where a review of weight records for the twenty-six on 
whom we have such records show that nine lost in 
weight, with an average loss of 2.50 pounds, while seven- 
teen gained in weight, with an average gain of 6.37 
pounds. We emphasize that this is a good record for a 
class of patients all of whom are moderately or far 

TABLE 1.— EFFECTS OF TREATMENT ON WEIGHT* 
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* Maximum gain for one patient under treatment, 25 pounds 
(Case 20) ; treated eight months. Maximum loss for one patient 
under treatment, 5.75 pounds (Case 14) ; treated eight weeks. 

advanced (Stage II or III — Turban). In all early cases 
the patients gain in weight without special treatment, a 
statement to which there is hardly an exception in the 
experience of this sanatorium. 

The two patients "not weighed" were both far ad- 
vanced and were confined to bed for months before death 
and both became extremely emaciated, although we had 
no means of getting exact records of weight for either 
patient. One (Case 2) had not only pulmonary disease 
but also involvement of the larynx, middle ear and small 
gut. The other patient was a young girl (Case 8) who 
had a slowly progressive caseous pneumonia and tubercu- 
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losis of the bowel (appendix and colon) who was kept in 
bed for more than eight months before her death. 

The greatest gain in weight occurred in a patient who 
received the sodium cacodylate treatment (Case 20), 
while the greatest loss occurred in one who received the 
iron. The comparison is not a fair one, however, since 
the last patient had an enteritis of tuberculous origin. 

Iron Sod. 

cacodylate cacodylate Arsacetin 

Gained in weight 17 7 5 5 

Lost in weight '. 4 4 1 

Treated period. Weights record . 26 11 6 

EFFECTS OF TREATMENT ON THE STRENGTH, ETC. 

We have no numerical system that will adequately 
express the results in this matter of strength. Impres- 
sions and the personal statement of patients must be 
cited for what they are worth. Almost without excep- 
tion, the patients treated say they "feel better" and 
stronger while under treatment than they did before. 
Several have asked to be put on injections a second time, 
simply because they felt stronger while taking these 
drugs, although the condition of their blood has not 
demanded a second course. In no case have we noted any 
effect of poisoning such as is seen in arsenical treatment 
at times. 

We do not believe there has been any direct effect on 
the temperature of patients from the drug injected, at 
least none directly attributable to the drug. One patient 
(Case 10) had continued for several months to show an 
elevation of temperature to about 99.5 P. each evening, 
and had suffered from a persistent diarrhea for nearly 
three months before he began to get sodium cacodylate. 
After he had received this drug for three weeks, he began 
to have occasional days when the temperature did not 
rise as before in the afternoon, and the diarrhea left him 
and has not returned, though that was nine months ago. 
In the great majority of our cases no demonstrable 
change has been observed, although a slight gradual 
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decline in the evening elevation is seen in many cases, 
such as ordinarily occurs in a favorable individual who 
has been under sanatorium treatment a few weeks. 
Certainly, fever is not a contra-indication to this form 
of therapy. 

In so far as the pulse is concerned, we have seen only 
such changes as are to be attributed to changes in the 
general condition of the patient. We have seen all of 
the same changes occur in similar cases who have had no 
such injections. 

The examination of the sputum of our patients has 
not shown us any ground to believe in the sterilizing 
action or bactericidal power of either arsenic or iron, or 
a combination of the two, in the form or dosage here 
employed. The number of tubercle bacilli in the sputum 
of our patients showed no alteration other than we could 
expect from our past experience with untreated cases. 

In some cases the patients have claimed to have an 
increased appetite and improved digestion after begin- 
ning the treatment. The fact that such claims have 
followed the first dose or the first two doses is in 
favor of an influence largely or purely psychic. We can 
say, on the other hand, that we have seen no digestive 
disturbance which we could attribute to the treatment by 
arsenic or by iron hypodermatically. This is not true of 
arsenic given in the form of Fowler's solution. 

Two patients were suffering from troublesome skin 
lesions, eczematous in nature. These promptly and thor- 
oughly cleared up after the arsenical preparations had 
been used but two or three weeks. The result was but 
incidental to the general treatment. 

SPECIAL INDICATIONS FOR ARSENIC OR IRON 

In our experience of the past year, we have come to 
look on certain conditions as being indications for the 
use of these drugs hypodermatically : 

1. When the body weight is below that which has been 
the average for the patient in previous good health. 
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2. When the blood shows an anemia, especially when 
the hemoglobin content is low. We see no reason for 
believing that the iron is superior to arsenic here, at 
least none other than the accepted theoretical grounds. 

3. When the general strength is subnormal. Here we 
consider that the drugs act as "alteratives." 

4. When, after the usual hygienic-dietetic treatment, 
improvement is slow or at a standstill. 

5. Following a course of tuberculin, when the weight 
has fallen off, as it so commonly does with the increasing 
doses. 

6. When some psychic stimulus is needed. 

7. When there is reason to suspect the presence of 
syphilis. Here the cacodylate of sodium is to be pre- 
ferred. 

CHOICE OF PREPARATION AND DOSAGE 

The choice of the drug to be used will depend on the 
object in view. We would state our preferences thus : 
Iron cacodylate is to be preferred : 

1. When the hemoglobin content of the blood is rela- 
tively low, i. e., when the color-index is very low, say 
below 0.8. The dose of 0.03 gm. may be given twice or 
three times a week, changing the site of injection each 
time. There is apparently more direct stimulating effect 
derived from the iron solution than from the others. 

2. When the patient is not neurotic and will not 
object to the pain accompanying the administration of 
the solution. 

Sodium cacodylate is to be preferred : 

1. When there is any suspicion of syphilis. In such 
cases we would use 1 c.c. of the 13 per cent, solution 
(0.13 gm.) three times a week, or at least twice a week. 

2. When a painless solution is particularly desired. In 
such cases we would use 1 c.c. of the 5 per cent, solution 
(0.05 gm.) twice a week, as being safer than the stronger 
solution. 

3. When there is some degree of secondary anemia, but 
with a color-index fairly high, as above 0.8. 
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Arsacetin is to be preferred : 

1. When it is to be combined with tuberculin treat- 
ment. 

2. When sodium cacodylate is not well tolerated. 

In all cases we would use 2 c.c. of a 10 per cent, solu- 
tion (0.2 gm.) and give that amount twice or three times 
a week, or even daily if it is desired. 

CONTRA-INDICATIONS 

Although we have seen no harmful effect from the 
use of these drugs as described, we have avoided admin- 
istration of them in certain cases: 

1. During hemorrhage from the lungs. We have 
waited at least one week after the sputum has cleared up 
before resuming injections. 

2. During the so-called "asthmatic" attacks of the 
patients with a great deal of chronic bronchitis and 
emphysema, fearing to irritate the mucous membranes 
during such seizures. 

3. In all cases in which there was marked albuminuria 
and cvlindruria. 

4. Where there has been marked interference with the 
circulation. 

COMPARISON WITH PATIENTS NOT SO TREATED 

The question arises : Have we done for these patients 
more than we could reasonably hope to accomplish for 
them by the use of the unassisted form of hygienic- 
dietetic treatment? If we have made the recoverv of the 
later patients (Stages II and III) more probable, more 
rapid and more comfortable, then the special therapy has 
been useful. In order to get some light on this ques- 
tion, we have chosen from our records an equal number 
of similar patients (Stage II, 13, and Stage III, 15), 
and have studied the condition of their blood and of 
their weight in the same way as that followed for the 
others, though reported in briefer form. 

The maximum weight gained by one individual, who 
was not given either iron or arsenic, was 45.75 pounds 
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in a period of twelve months' residence in the sanatorium. 
The maximum loss of weight in the untreated group was 
16 pounds in a period of eighteen months' residence. 
Both loss and gain, therefore, are in the excess of the 
loss and gain seen in patients under treatment by injec- 
tions. Those patients who are treated seem less liable tp 
go far beyond their previous average weight in health, 
and less liable to lo*o rapidly and extensively during the 
course of their illness. More detailed comparison of the 
separate items will be found in the following tabulated 
weights : 

TABLE 2. — WEIGHT IN TWENTY-EIGHT PATIENTS WHO 
WERE NOT GIVEN IRON OR ARSENIC 
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THE BLOOD IN TWENTY-EIGHT PATIENTS TREATED WITH- 
OUT IRON OR ARSENIC 

For the purpose of this discussion we shall take only 
the first blood-examination made after admission and 
the last before discharge. The entire twenty-eight cases 
are included. The general statements as to the type of 
anemia are true in all essential particulars when applied 
to this group, as well as when applied to the group 
treated. Being the same class of patients, i. e., in the 
same clinical condition, naturally the blood is about the 
same. On admission the lowest count (Case 24) was 
3,190,000, with a reading of hemoglobin at 60 per cent., 
which gives a color-index of 0.96, a little higher than 
usual. The highest count on admission was 5,860,000, 
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in which blood the hemoglobin was estimated at 75 per 
cent., a color-index of 0.64. The average count of the 
red cells for these patients on admission was 4,753,000, 
with an average hemoglobin content of 76.43 per cent., 
giving an average color-index of 0.81. On discharge the 
average red count was 4,641,071, with an average hemo- 
globin content of 79.5 per cent., giving a color-index of 
0.85. Of the twenty-eight cases, fifteen showed an in- 
crease in the number of red cells, the average increase 
for the fifteen being 445,466 ; thirteen showed a decrease 
in red cells, the average decrease being 494,615. Com- 
paring the counts on admission with those on discharge, 
for the twenty-eight we find that in spite of the fact that 
the number which gained is greater than the number 
which lost, there is a general average loss of 111,929. 
This is due to the fact that the individual losses were 
greater than the individual gains, for the maximum loss 
was 1,760,000, while the maximum gain was but 970,000 
cells. 



TABLE 4.— COMPARATIVE VIEW OF HEMOGLOBIN AND 

RED CELLS 

Average Average 

of Hemoglobin 

Red Cells (per cent.) 
On admission — 

Treated 4,904,428 81 

Not treated 4,753,000 76.43 

On discharge — 

Treated 5,346,000 88.54 

Not treated 4,641,071 79.5 

Average gain — 

Treated 542,712 (20) 8.46 (24) 

Not treated 44i,466 ( 16) 11.66 (12) 

Average loss — 

Treated 319,000 (5) 2.5 (2) 

Not treated 494,015 (13) 7.14 (7) 

TABLE 5.— COMPARATIVE VIEW OF CLINICAL RESULTS 

Seventh Sixth 

Treated Untreated Report Report 

28 28 65 66 

No. % No. % No. % No. % 

Apparently cured 6 21.4 1 3.57 7 10.77 2 3 

Disease arrested 10 35.7 5 17.85 5 7.69 8 12.1 

Improved 6 21.4 11 39.28 26 40 28 42.4 

Progressed 2 7.1 6 21.43 10 15.38 16 24.2 

Died 4 14.3 5 17.85 5 7.69 5 7.6 

Not treated (ann. rep.) 12 18.46 7 10.3 
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With the hemoglobin the result is somewhat different. 
On admission the average hemoglobin was 76.43 per 
cent., and on discharge, 79.5 per cent., showing an aver- 
age gain for the twenty-eight of 3.07 per cent, hemo- 
globin. There were twelve cases showing gains, averag- 
ing 11.66 per cent., and seven cases showing a loss of 
hemoglobin averaging 7.14 per cent., and nine cases in 
which the hemoglobin content remained unchanged. 

In the leukocytes the lowest count was 5,400, and the 
highest count was 19,900. The counts here correspond 
exactly with the statements made elsewhere regarding the 
significance of leukocytosis, and in respect to the type 
of cells which are actually and relatively increased in 
number. 

On reviewing the results of these control cases, the 
clinical evidence in favor of the treatment is stronger 
and more certain than the detailed evidence obtained by 
the actual weights and blood-examinations. It will be 
noted that the number of apparent cures has been just as 
large as that obtained during the seventh year of the 
sanatorium, although that group contained 17.01 of 
Stage I, while the group here reported is made up 
entirely of Stages II and III, the number in whom the 
disease was arrested was also twice that (in percentage) 
of those found in the sixty-five cases of the seventh year. 
This is more than a coincidence, and is more satisfying 
than the voluminous details, since the future usefulness 
of the patient and the time of his discharge from the 
institution, together with almost every other practical 
consideration, is determined by the clinical condition 
rather than by any laboratory tests. Dr. Trudeau has 
well stated this important fact — that careful clinical 
observation is after all the safest guide we have in the 
treatment of our tuberculous patients. Dr. Knothe 
reports from the Hospital of Odessa, April of this year, 
on cases of tuberculosis treated with atoxyl, saying : 

The value of the arsenic has been ascribed in such treatment 
to the healing action of the arsenic on the improved blood 
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condition and the nutrition of the organism. To me it appears 
that the arsenic has, besides this, an actual bactericidal action 
against the tubercle bacilli within the body. . . . The conclu- 
sions from the cases reported may be drawn as follows: 
Atoxyl exerts a curative action on the disease in question, 
an activity which, in isolated cases where there is a possi- 
bility of comparison, surpasses the activity of the ordinary 
cacodylate as well as tuberculin, and which not infrequently 
succeeds without influencing the nutrition of the b^dy, and at 
times even where weight is lost. I hold to my assertion that 
the positive results of treatment are to be ascribed to specific 
bactericidal activity on the tubercle bacilli within the organ- 
ism. 

Our results do not confirm Dr. Knothe's views. 

Dr. Peters' paper read at Denver this month concludes 
that hypodermic injections of iron are practically specific 
in the secondary anemia of tuberculosis. He considers 
the iron citrate the best suited in marked anemia, the 
metarsenate of sodium the best as a general tonic, arsenic 
and strychnin together to promote metabolism, and 
finally says that hypodermic injections of iron should 
always have a place in the treatment of tuberculosis. 

CONCLUSIONS 

The following conclusions seem to us justifiable, at 
least in so far as our experience has taught us anything : 

1. The subcutaneous or intramuscular injection of 
sterile solutions of arsenic or iron, or of the two in 
organic combination, is entirely practicable in the treat- 
ment of the tuberculous in sanatoria. 

2. The effects of such medication are seen chiefly in 
the changes in the blood and in the body weight. 

3. The preparations of iron seem to affect the hemo- 
globin content more profoundly than it does the number 
of red blood-cells. 

4. The preparations of sodium cacodylate and of 
atoxyl (arsacetin) seem to affect the number of red cells 
more markedly than the hemoglobin. 

5. These solutions are in no sense specifics against 
the tubercle bacillus, but seem to exert a general tonic 
or alterative action within the organism. 
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6. The use of these preparations is entirely safe and is 
not attended with danger to the patient, even when con- 
tinued over a period of many months. 

7. ^Relatively larger doses are borne when given thus 
than are tolerated when given by the mouth. 

8. The dosage is capable of exact control and the 
amount of the drug absorbed is known definitely. 

9. The body weight is more rapidly and more cer- 
tainly raised when these preparations are employed than 
when the unassisted hygienic-dietetic form of treatment 
is maintained. 

10. There is no demonstrable increased liability to 
pulmonary hemorrhage accompanying the use of these 
preparations in pulmonary tuberculosis, even with 
advanced cases and in the presence of progressive destruc- 
tion of the lung. 

2329 South Figueroa Street. 

ABSTRACT OF DISCUSSION 

Db. Samuel D. Swops, Deming, N. Mex. : We find in our part 
of the country that there is a very marked effect following 
the hypodermic use of these preparations of iron and arsenic. 
Many of the people who come to us are in a very low physical 
state and it is especially noteworthy that we get, as the result 
of this treatment, a very quick increase in their desire for 
food, and also in their ability to assimilate the principles 
thereof. So far as I know in my limited experience no tem- 
perature reaction has followed the hypodermic injections of 
these preparations. There is the suggestion, however, that 
some of these effects might be due to the hypodermic injec- 
tions. I find quite a few persons, especially those from the far 
east, who are very timid, not wishing the injections to be given 
in the gluteal region; for this reason the injections are often 
refused. I think that the nervous disturbances may have some 
effect on the febrile reaction. Dr. Bullock of Silver City, N. 
Mex., has had quite an extensive experience with this treat- 
ment. He reports very satisfactory results and his conclusions 
are very convincing. 

Db. W. Jabvis Bablow, Los Angeles: Toxic effects from 
the use of these preparations I have not seen. The reason is, 
I think, that I have not pushed the arsenic at all and I have 
kept the patients under treatment for a long period of time. 
I give these injections of arsenic twice a week; the arsenic is 
not pushed at all in the class of patients under discussion. I 
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do not see the need of it. I get no rise in the temperature; 
any rise in the temperature can be attributed to other reasons. 
Dr. Swope spoke of the patients objecting to the injections 
being made in the gluteal region. I use the deltoid region and 
I have yet to find a patient who objected to the injections 
there. I see no objections to giving the injections in the 
gluteal region, except that more pain is produced there than 
in the deltoid region. Dr. Fulton has spoken of the use of 
these preparations in cases other than pulmonary tuberculosis. 
I repeatedly see cases that have been carefully watched and 
which could be compared with tuberculous cases in a similar 
condition. The results on the blood are not different from what 
can be obtained by the regular methods. The tonic effects fol- 
lowing the injections of arsenic is considerable and are not 
obtained by me with the employment of other methods. 
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The nervous dyspeptic has ever been a joy to the 
quack, the bete noire of the honest surgeon and internist, 
and a mystery to all three. Some have treated him as 
an hypochondriac, others so seriously as vainly to explore 
his interior, and yet others have sought to enfold him 
in that ample but threadbare diagnostic cloak which we 
term neurasthenia. He has been sanguinely drugged by 
some, abandoned as hopeless by others, and passed from 
hand to hand until travelling has become a fixed habit 
of the well to do of his species. 

Those who have read the delightful lectures of Louis 
Bourget will recall his deliciously satirical yet true 
picture of the extreme form of this ailment. We also 
have encountered the patient with the notebook which by 
its copious entries of intimate yet trhdal events so well 
expresses the vicious introspection of the unfortunate 
autobiographist. We have all listlessly read the dis- 
tinguished names appended to his over-growing collec- 
tion of prescriptions, the headings of which may con- 
stitute a complete list of continental spas. 

This extreme type which even Bourget speaks of hope- 
lessly as diese unheilbare Krankengruppe is fortunately 
the exception, and between this and the trivial and tran- 
sient varieties one finds that great group of pronounced 
dyspeptics who represent 70 per cent, of all cases con- 
sulting the gastrologist. 
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No ailment is more protean in its manifestations, and 
because of this fact and an entire misconception of the 
underlying causes, its victims have in the past too gener- 
ally suffered from over treatment, mistaken treatment 
or absolute neglect, according to the attitude, point of 
view or therapeutic bias of the physician consulted. 

Nervous dyspepsia manifests itself through various 
disturbances of the nervous mechanism of ingestion and 
digestion. It is essentially functional in character, con- 
cerns both secretory and motor activities, and may 
represent either excitation or depression of function. 

Ingestion and digestion are dominated and controlled 
by the nervous system and a modern writer reminds us 
of the fact that ingestion alone demands the efficient 
centrifugal activity of the trigeminus, glossopharyngeus 
and hypoglossus, and the centripetal activity, integrity, 
and exact coordination of centers located in the optic 
thalamus, rhomboid fossa, corpora quadrigemina and 
anterior frontal convolutions. 

The sensory and motor functions of the stomach 
demand not only the efficient and harmonious action of 
both vagus and sympathetic, but also the aid of those 
special senses so highly developed in the gourmand. 

In the presence of malnutrition, of depressed or sub- 
merged vitality, congenital or acquired, the nervous 
system must suffer and complain, and proper and suffi- 
cient nutriment and efficient metabolism are indispen- 
sable to the proper correlation and transmission of those 
nervous impulses indispensable to normal digestion. 

If then we regard the predominant type of so-called 
gastric neurosis as merely one expression of congenitally 
deficient structure and unstable function, demanding, yet 
always tending to depart from, a high level of nutrition, 
We obtain a rational explanation of its diverse relation- 
ships, bizarre manifestations and resistance to empirical 
treatment. We understand the successes of psychother- 
apists like DuBois who combine wholesome advice and 
proper suggestion with the upbuilding of nutrition and 
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we cease to marvel at the good effect of rest-cures, insti- 
tuted under the inadequate but satisfying diagnosis of 
neurasthenia. 

An understanding of fundamental conditions permits 
a proper differentiation of cases, rational prognosis and 
effective therapy. 

In my opinion the gastric neuroses depend not wholly 
on one but on three factors which may be placed thus in 
the order of their importance and are for the most part 
seen in combination : 

1. Asthenia universalis congenita. — By far the most 
frequent primary cause. 

2. Chronic starvation. — Almost invariably associated 
with the asthenic cases but adequate as a primary cause. 

$. Pure psychoneurosis. — A relatively rare factor. 

Asthenia universalis congenita has been described by 
Prof. Bernard Stiller of Budapest in a remarkable mono- 
graph entitled "Die asthenische Konstitutionskrankheit." 

In a masterly discussion he shows the general depres- 
sion of vital functions and the tendency to psycho- 
neuroses and chronic malnutrition characteristic of the 
condition. He asserts the almost invariable coincidence 
of visceral ptoses and gastric atony with slender bones, a 
loose costal belt, an unusually movable or floating tenth 
rib and a tendency to obstipation. He emphasizes the 
importance of the tendency to rapid loss of weight under 
adverse conditions, and the poor resistance to acute ail- 
ments and major surgery and thus, from old iron, welds 
link by link a new diagnostic and therapeutic chain. 

Such individuals when at their best are usually alert 
and energetic, but are easily rendered psychasthenic, 
inclined to go beyond their strength, imaginative, emo- 
tional and impressionable, and in them we find present 
every element necessary to the development of a gastric 
neurosis under certain all too common conditions. 

The second cause, chronic starvation, is intimately 
connected both with the asthenic habitus and to a less 
degree with the cases classed as psychoneuroses. 
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Patients suffering from digestive disturbance seek to 
eliminate the supposedly injurious foods or to pursue 
one of the faddish fasting-cures, and by this personal 
adverse selection aided by injurious lay suggestion, the 
unfortunate victim is reduced to an insufficient diet or 
one so exclusive as to be equally injurious. 

The following brief abstract of cases will serve to 
illustrate these points: 

Case 1. — Congenital asthenia, starvation, exclusive diet. — 
A young married woman, ailing for eight months, bedridden, 
mother of four children, believed to be fatally ill with tuber- 
culosis, presented a slight daily intermittent fever, extreme 
weakness and emaciation, and a marked anemia of the second- 
ary type. The most searching examination failed to reveal 
any localized lesion. 

Slight postinfluenzal indigestion and a foolish friend had 
led her to adopt an exclusive diet of meat and hot water 
eighteen months before. 

The stigmata of congenital asthenia, including nephroptosis 
and gastroptosis with atony, were well marked, but prolonged 
rest isolation, and a mixed diet brought about a rapid gain 
of 40 pounds and complete and permanent recovery. 

Case 2. — Starvation. — A man, aged 40, complained of con- 
stant indigestion, "nervous exhaustion," progressive loss of 
weight (25 pounds) and insomnia. Solid food had been 
progressively eliminated from his diet and many meals con- 
sisted of but a few swallows of milk and buttermilk. 

Rest, absolute reassurance after a complete examination, 
and six liberal feedings daily restored his previous weight, 
cured his so-called "nervous exhaustion," and permanently 
removed all signs of digestive disturbance. 

Case 3. — Congenital asthenia, starvation, profound neuras- 
thenia. — A professional man, aged 42, and a typical neuras- 
thenic patient of the asthenic habitus, was "desperate" and 
"driven to extremities," by flatulence, insomnia and chronic 
obstipation. 

Absolutely no signs of organic disease were revealed by a 
most thorough examination. Under rest, reassurance, six 
feedings daily and a seventh at midnight if awake, without 
special limitation as to foods, his recovery was prompt and 
permanent, his weight increasing 35 pounds. 

Case 4. — Congenital asthenia, self-starvation, simulated gas- 
trie ulcer, hysteria {anorexia nervosa). — A young girl was 
admitted, apparently in extremis from repeated gastric hemor- 
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rhages, and extreme gastric intolerance. She had retained 
neither food nor water for the preceding seventy-two hours. 
Emaciation was excessive, physical weakness extreme, and the 
asthenic habitus typically shown. There was the usual mov- 
able kidney, a marked gastroptosis, and flabby abdominal 
muscles. 

Examination failed to confirm the diagnosis of gastric ulcer. 
The girl had first fasted because of postinfluenzal indigestion, 
had become weak, anemic, and hysterical, had been repeatedly 
examined by various physicians and had heard and read much 
of gastric ulcer. 

Her hemorrhages were spurious. No one had ever been 
present when blood was vomited and the stools were blood-free. 
No localized tenderness existed, yet pain, both spontaneous 
and induced by pressure, could be developed any and every- 
where by suggestion. 

Food or water was instantly returned and throughout her 
illness her vomiting bore no definite time relation to the 
digestive process. Reassurance, rest, isolation and suggestion, 
reinforced at the onset by the threat of gavage, enabled us to 
give six nutritious feedings daily after the first forty-eight 
hours. The girl gained for the first thirty days over a pound 
a day and has remained symptomless for five years. 

Case 5. — "Malade imaginaire." — A stout, ruddy policeman, 
a peripatetic hypochondriac, accustomed to starve and gorge 
himself alternately, presented symptoms of gastric neurosis. 
His stomach was normal in size, position and secretions. The 
general examination was absolutely negative. 

He was refused treatment with the emphatic assurance that 
no excuse for it existed. Leaving in anger, he next visited a 
notorious <r-ray quack, received one or-ray exposure and a posi- 
tive assurance that it had cured him, paid a fee of $100, and 
was healed. 

Such cases could be indefinitely multiplied and would 
include the simple achylias, many instances in which a 
diagnosis of tuberculosis, gastric or duodenal ulcer, gall- 
stones, appendicitis and even cancer had been made, 
but these suffice to show the effect of constitutional weak- 
ness, starvation and pure imagination in producing this 
ailment. 

TREATMENT 

Cases of misdirected imagination need suggestion in 
its strongest form and little more, as is illustrated by 
Case 5, but the more common types demand and merit 
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careful consideration for their disease is not imaginary 
and their suffering is real and at times extreme. 

Treatment should properly commence in childhood, 
but this phase cannot receive adequate consideration 
within the limits of this paper. 

Under proper conditions even the severest types in the 
adult may be entirely relieved, but these demand an 
expenditure of considerable time and money on the part 
of the patient, and skill and tact on the part of the 
physician and nurse. 

Treatment of the ordinary case in the adult must be 
based on the fundamental proposition that the patient 
is suffering from impaired nutrition which affects prac- 
tically every organ and function of the body, and from 
mechanical displacements of the abdominal viscera which 
under such conditions assume a serious aspect, though 
usually symptomless when the nutrition is improved. 

One seeks, therefore, to obtain for them such rest and 
improved nutrition as can usually be had only in a 
hospital and with the services of a special nurse, and in 
most cases a persistent psychotherapy must be main- 
tained because of the accompanying psychasthenia. 

Every attempt at cure must be initiated by a thorough 
examination of the entire body and especially of the 
stomach, and a positive and emphatic statement as to 
the negative or trivial findings obtained. 

In the milder cases the patients, and especially such 
as lack the asthenic basis, may be treated as office patients 
or in the hospital under ward nurses, but many failures 
or only temporary cures must be anticipated under such 
conditions. 

The most difficult problem is presented by the poor 
asthenic who cannot follow the ideal treatment. Some 
may be greatly benefited by proper instructions as to 
diet and rest, a simple explanation of the nature of their 
trouble and the simple procedures indicated. 

The z-ray examination readily demonstrates the fact 
that gastric atony and the vertical fish-hook stomach 
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accompany nearly all of the gastric neuroses, and that 
in active cases emptying of the abnormally placed viscus 
is delayed from one or both of two causes — first, atony; 
second, spasm of the pylorus associated with hyperacidity 
of the gastric secretions. The pain associated with the 
latter is frequently confounded with that of appendicitis. 

Using the pain onset as the gauge, a patient may 
obtain marked relief by taking a recumbent position on 
the right side or assuming the knee-chest position for 
several minutes at short intervals following a meal. 
Peristalsis may be further assisted by massage or by 
having the patient clasp the left knee and make strong 
intermittent pressure of the thigh against the abdomen 
while lying halfway between the prone and the lateral 
position. 

Helpful suggestion, abundant nourishment taken in 
small quantities and at short intervals, attention to any 
existing anemia, and the mechanical aid afforded by 
the before-mentioned procedures accomplish wonders in 
many patients. 

Stiller's work has placed the whole subject on a new 
foundation and in the light of our present knowledge it 
becomes ludicrous to treat gastric atony as a local disease 
or to attempt to correct secretory excesses, perversions or 
deficiencies by drugs and diet alone. 

Furthermore, the physician is at last in a position to 
appreciate the raiaon d'etre of the wonderfully kaleido- 
scopic pain picture possible in the gastric neuroses and 
to understand why so many of its victims bear the scars 
of futile operations. 

Time will not permit an extended discussion and I 
trust that my paper will be regarded only as an attempt 
to call attention to the basic features of an important 
and distressingly common ailment offering every oppor- 
tunity for successful treatment in the light of a rational 
etiology. 

In closing I shall summarize as follows : 

1. The gastric neuroses whether motor or secretory 
depend almost wholly on an underlying asthenia. 
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2. This asthenia may be acquired or temporary, may 
be due to self -starvation or other debilitating causes, but 
almost always represents a chronic congenital insuffi- 
ciency of body structure and function, producing a 
peculiar nutritional instability. 

3. So-called passive neurasthenia or psychasthenia is 
most frequently seen in individuals of the asthenic 
habitus and is but a part of the clinical picture though 
a genuine and troublesome complication. 

4. Gastroptosis produces symptoms only in the pres- 
ence of atony or marked secretory changes and does not 
justify primary operative procedure. 

5. The same statement as to the unwisdom of oper- 
ative interference applies to other displacements such as 
movable kidney and certain uterine malpositions. 

6. Certain cases occur in which no structural abnor- 
mality exists. Of these some are due to self starvation, 
others occur in the robust individual who represents the 
maiade imaginaire. 

7. Under proper conditions the gastric neurosis of the 
common type justifies hopeful prognosis. 

8. Pain manifestations are so variable as to site, 
severity, character and persistence as to lead frequently 
to erroneous diagnosis and futile operative interference 
but rational non-surgical treatment affords relief in the 
greater number of cases. 

9. Cases of the chronic congenital type bear surgery 
badly and usually obtain from it either definite harm or 
but slight and transient improvement. 

10. Simple procedures may give great relief to mild 
cases and to those patients whose means will not permit 
the institution of the proper treatment but under the 
latter conditions failures are frequent. 

11. All severe or persistent cases demand isolation, 
rest and hypernutrition, combined with helpful sugges- 
tion and the minimal use of drugs. 

Finally, in our modern treatment of the dominant 
asthenic type of gastric neurosis we are successfully 
attacking the most common cause of chronic invalidism. 

150 Lowry Arcade. 
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ABSTRACT OF DISCUSSION 

Dr. Walter B. Cannon, Boston: It has long been known 
that the most efficient stimulus for the stomach and intestine 
is the mechanical stretching to which they are subjected ; when 
we consider any mechanical stretching it means, of course, that 
there must be something to be stretched. This is a matter 
that should be kept clearly in mind. To illustrate what I 
mean, we may regard the effects of stretching on a rubber 
band. If an old rubber band is pulled out, and remains out, 
it is not stretched; if, on the other hand, a fresh rubber band 
is pulled out, and it goes back again, such a band has been 
stretched. The condition of the alimentary canal is somewhat 
analogous to the condition of the rubber band. Under certain 
conditions the alimentary canal is incapable of being stretched ; 
then the introduction of materials into it does not bring about 
activity. This has been noticed by numerous observers. If 
the stomach, for instance, has been in a relaxed condition for 
a long time, the introduction of material will not produce 
peristalsis. The same thing is true of the large intestine, if 
it is in a similar condition of relaxation, which has continued 
for any length of time, the introduction of food into the organ 
will not result in antiperistaltic waves. 

These are matters which relate to the influences of the cen- 
tral nervous system on the alimentary canal, and especially 
the influences coming through the vagus nerves; the gastro- 
intestinal tract to the ileocolic valve receives its "motor" 
impulses entirely through the vagi. If these nerves are sev- 
ered, the alimentary canal for days will have only a slight 
activity. There is, therefore, a tonic state dependent on the 
connection between the alimentary canal and the central ner- 
vous system. I should like to emphasize again the point 
brought out by Dr. Greene with regard to the atonic condi- 
tion of the alimentary canal, that it is not merely a local con- 
dition but one which results from the bodily state of the whole 
individual. This, I believe, is a very important point and well 
worthy of consideration. 

We have evidence to show that a tonic state of the stomach 
and intestines is produced when the animal takes food. I have 
severed the vagus nerves before the animal was given food and, 
as a result I have seen the food in the stomach remain there 
for hours. If the vagi are severed after the animal has been 
given food, however, digestion will go on quite undisturbed. 
This indicates a discharge of tonic impulses along the vagus 
nerves during the time the food is taken. 

There are further to be considered the emotional influences, 
such as fear and worry, which, acting through the splanchnic 
nerves, cause a lessening or abolition of tonus. These influences 
may stop not only motor but also secretory functions. I have 
brought these matters before the Section because I wished to 
corroborate from my laboratory studies the point which Dr. 
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Greene has so strongly brought before you, that the activities 
of the gastro-intestinal tract are intimately related to the 
entire bodily state of the individual. 

Db. Fbank Billings, Chicago: I am entirely in accord 
with what Dr. Greene has stated in his paper. What Dr. Can- 
non has said agrees with what all of us have met in our clin- 
ical observations. I wish to discuss the question of surgical 
interference in this class of cases. The medical management, 
of course, must vary with every individual and with every type 
of patient suffering from a gastric neurosis. I think that the 
surgeon with widest experience has now learned that he should 
not interfere with these patients surgically. All over this 
country, I am sorry to say, there are many men who have not 
learned this. We continually find patients, especially in the 
large centers, who have been treated by surgeons and who have, 
of course, expected to be bettered by the treatment; they have, 
however, become worse. Many of them have become very mis- 
erable, and this has brought discredit on the proper manage- 
ment of these cases. It is to be understood that there may be 
a surgical side of the question in these cases sometimes. There 
may exist a focus of infection, for instance, which will have 
an influence on the nervous system and produce disturbances 
of the gastro-intestinal tract. These are the cases in which 
surgery should interfere. Sometimes there may be trouble 
caused by an appendicitis, by disease of the gall-bladder, or by 
gastric ulcer; again there may be a cystic degeneration of the 
ovary which causes trouble. These are the cases to which the 
surgeon is invited. These patients should not be interfered 
with surgically unless there are distinct indications. 

Db. Seale Habbis, Mobile, Ala.: I agree with what Dr. 
Billings has said in regard to the surgical interference in cases 
of gastric neurosis. I have seen many mistakes made by sur- 
geons in operating on these patients, and I am sure it would 
have been well if the paper just read could have been read 
before the Section on Surgery as well as before the Section on 
Practice of Medicine. There appears to be a tendency on the 
part of surgeons to operate on all patients with chronic indi- 
gestion. I recently was surprised to hear a distinguished sur- 
geon state that if a patient suffering from indigestion did not 
respond to treatment in a given time, the gall-bladder should 
be drained or the appendix removed. Surgeons are frequently 
doing both operations on these unfortunate sufferers. The 
Btomach, a few years ago, was the organ most frequently 
attacked by surgeons. To illustrate this phase of the question 
I wish to relate an instance. The patient was a woman who 
came to me two years ago; Bhe had been advised by a surgeon 
that she had an ulcer of the stomach and that her only relief 
was in the operation of gastroenterostomy. She had lost 
weight, she was very nervous, she had much pain, she had 
hyperacidity and many other symptoms of gastric ulcer. This 
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was a case that should have been carefully studied. After a 
thorough examination I was convinced that she had no gastric 
ulcer and that a gastroenterostomy would probably have 
increased her symptoms; the operation, too, might have re- 
sulted in her death because of the low state of her nutrition. 
I advised the "rest cure" and employed psychotherapeutic 
measures with her. All the symptoms subsided in two months, 
without operation, and she gained 30 pounds. Many of you 
present, no doubt, have had similar cases. 

One should make a careful and accurate examination of these 
patients. Indeed there is no class of cases in which the physi- 
cian should be more careful in his history taking than in these 
patients. In getting the anamnesis it is very important not 
only to get a complete history of the symptoms complained of, 
but also of emotional disturbances to which they have been 
subjected, which might bring on gastric symptoms. At least 
80 and, perhaps, 90 per cent, of the patients whom I have 
treated for digestive troubles are instances of gastric neuroses. 
These neuroses not only occur in women, but in business and 
professional men who have been overworked. When a patient 
comes for an examination with symptoms such as have been 
described, one should inquire if such a patient has been over- 
worked. Has he had too long hours of work? Has he the 
worry habit? These are the things that give trouble in so 
many cases. The business man may have many difficulties to 
encounter of a financial nature; if so, he may be a sufferer 
from digestive disturbances. It may be the wrong husband, 
or wrong wife, or perhaps the proverbial mother-in-law, that 
is the cause of gastric symptoms in a person of neurotic tem- 
perament; if so, the readjustment of marital relations some- 
times cures the patient. With regard to the treatment of the 
gastric neuroses in overworked business or professional men, 
it is apparent that their mode of life should be changed. They 
should work fewer hours each day, and have regular hours for 
rest and recreation. Eight to ten hours in bed at night and 
an hour's rest after the noon meal will sometimes work won- 
ders in such cases. Such patients should also take increased 
nourishment and plenty of pure water between meals. This 
modified rest and forced feeding plan gives most excellent 
results. 

Dr. Chables L. Gbeene, St. Paul, Minn.: I was glad to 
hear something regarding the work that Dr. Cannon has car- 
ried on in the laboratory in Boston; the work that he has 
brought before us is certainly very valuable and we are all 
glad to learn of it. With regard to surgery in relation to the 
disease under discussion, I brought this before you in my 
paper. One of the last patients whom I saw before leaving 
home was plainly a case of gastric neurosis with the neuras- 
thenic habit very well marked. As Dr. Billings has stated, 
there is too much operating on these patients. As the result 
of treatment instituted, I have had a great improvement in 
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these cases during the past few years. It may be interesting 
to report that, on my way here, I was asked by one of our 
leading surgeons if he could not read the paper which I was 
to present before this Section. When he had finished reading 
it he offered only one criticism — that the surgeons had not 
been hit hard enough. There is no question about the value of 
Stiller's work in this class of cases. Any of you who have the 
opportunity of reading his work should do so. The only papers 
in English that I am aware of which deal with this subject 
are two in number. One was published some years ago in 
the Cleveland Medical Journal and the other appeared in the 
New York Medical Journal six or more weeks prior to this 
meeting. After reading Stiller's paper, as well as others that 
have appeared on this subject, one will have a far better idea 
of the stigmata of the condition which has been designated as 
"chronic congenital asthenia." I think it is important that 
the general physicians of this country should understand that 
this class of cases, a class of patients called "chronic invalids," 
was designated under the wrong term; the term employed was 
in fact a misnomer. 
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The fever which accompanies tuberculosis is a symp- 
tom poorly understood and unsatisfactorily treated. In 
recent years the opinion of the profession as to the chief 
factors in its causation has undergone several changes; 
and yet the most generally accepted theory at the pres- 
ent time is still unsatisfactory and leaves much to be 
explained. Since there can be no exactness in its ther- 
apy until we have formed some definite idea of its cause 
or causes, the importance of more study along this 
line is self-evident. 

It must be obvious to anyone who has an opportunity 
to study patients suffering from advanced tuberculosis 
and who uses his powers of observation, that the cause 
of the chronic fever in tuberculosis and the factors 
which produce the irregularities in its course are numer- 
ous and complex. There has been an endeavor to make 
this subject entirely too simple and the result has been 
increased confusion. 

The finding of bacteria of various kinds in the sputum 
of tuberculous patients, especially the pus-producers, 
has given grounds for the belief that tuberculosis, when 
it reaches the open stage, is a different process from 
that of early tuberculosis; and that the principal fac- 
tors in the production of the symptoms in the later 
stages are the associated bacteria. 

Koch 1 made the declaration that a daily temperature 
curve above 100.4 in a case of pulmonary tuberculosis 

^ — — — — — — ______ _____ _______________>______ar 

1. Koch: Dentsch. med. Wchnschr., April 1, 1897, p. 201. 



is due to septic microorganisms and consequently un- 
auited to treatment with TR. This mixed infection 
theory was accepted by the profession generally. It 
called forth many such statements as these: "The 
tuberculous process is a dry process. If the tubercle 
breaks down it ie because of mixed infection.*' "Cure 
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Chart 1. — Fever en pre o( chronic fibroid tuberculosis. 

the mixed infection and the tuberculosis will cure it- 
self." "Any temperature above 100.4 is due to mixed 
infection." Such statements as these were believed in 
spite of the fact that the debris formed in cold abscesses 
is moist and yet free from pus microorganisms; and in 
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Chart 2. — Fever curve of quiescent totwrcolosla, ulcerative type. 

spite of the fact that patients with acute miliary tuber- 
culosis have high temperature curves before the tuber- 
cles have reached the age of softening. See Chart 7. 

In order to understand the cause of these fevers, we 
must take a broader view and look at the question from 



many standpoints. I believe that the primary causes 
■re at least three in number : the tubercle bacillus and 
its toxins; associated bacteria and their toxins; and 
enzymes and the products resulting from their action 
upon the body cells. This last cause is generally dis- 
regarded in discussions on this subject; and, yet, I 
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activity In tubercoloai* of chronic 

believe it is a factor of great importance in all cases 
of advanced tuberculosis of the ulcerative type. I can- 
not help thinking that one of the greatest dangers to 
the tuberculous patient arises from the absorption of 
the products resulting from enzyme action. 



Chart *■ 

Chart 4. — Feier curve of caaeating pneumonic type. 

Our knowledge of the action of enzymes is as yet 
comparatively meagre. The writings of Hahn,* Ascoli 

2. Halm: Bert. kiln. Wchaaclir., 18ST. P. 49D. 
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and Bezzola,* F. Miiller,* K. Meyer" and Opie* are very 
suggestive and show the value of careful study along 
this line. 

Two factors, the tubercle bacillus and the products 
of autolysis, are present in all cases of advanced tuber- 
culosis. These factors are present in varying degrees 
which depend somewhat on the activity of the process. 
I do not believe that associated bacteria are an impor- 
tant etiological factor in the production of all fevers 
which rise beyond moderate elevations in advanced 
tuberculosis, although they are unquestionably so in 
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We are wont to look on tuberculosis of the fibroid 
form as being due to a type of bacillue of low virulence, 
believing that the greater the amount of toxins c 
more virulent the bacilli, the greater the tendency to 

8. Aicoll and Bpit.oIb : Bert. kiln. Wchtnebr., 1803. | 
4. miller, F. : Verhftndl. d. 20 Cong, t. Inn, Med.. IB 



0. Merer, K. : Berl. kiln. Wcbnichr., 1909, p. 1800. 
fl. Opie: Report of Siitb Int. Congress on Tnbercoiom, 
Injton, 1908, p. 205 ; Jour. Eiper. Med., 1011, xlll, Ho. 1, p. 
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tissue destruction. This is a favorable form from the 
standpoint of cure. I doubt not that the comparatively 
small amount of autolysis present is also a very impor- 
tant factor in rendering this a favorable form of the 
disease. 

The ulcerative processes, on the other hand, are more 
serious. We assume that the tubercle toxins are a 
greater factor in them than they are in the fibroid form. 
We also must recognize that these forms present a 
greater amount of autolysis. Where the tubercle bacilli 
are supplemented by associated bacteria, we have the 
severest form of the disease; for here we have both the 
effects of the various bacteria and their toxins and an 
increased autolysis. 



Chart r 

Chart 6. — Fever carve of acute miliary tnbercnloala eograltcd on 

a chronic process. 

We have attempted with a degree of success to classify 
these fevers and associate certain types of temperature 
with certain pathologic conditions. The continuously 
subnormal temperature we associate with both chronic 
fibroid tuberculosis and chronic tuberculosis of the ulcer- 
ative type during the stage of quiescence. (See Charts 
1 and 2.) Doubtless in patients suffering from these 
types there is a minimum amount of tubercle toxins 
and products of autolysis entering the blood-stream ; 
consequently there is little or no rise in temperature. 
Now, if the disease becomes active, however, and the 
tissues begin to soften, the entire range of temperature 
assumes a higher level as shown in Chart 3. The morn- 
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ing temperature rises as well as that of the afternoon. 
I do not doubt that the tubercle toxins are a factor in 
producing thia increase of temperature, but I am in- 
clined to believe that the action of enzymes may be 
even a more important factor; for as Opie* says: "In- 
jury to tisane is due primarily to the action of the 
tubercle bacillus, but the occurrence of caseation is per- 
haps distinctly referable to autolysis." The same con- 
ditions are present in what is termed caseous tubercu- 
losis, as shown in Chart 4. Here we must consider that 
practically the same phenomena are occurring as in the 
process which is slightly active, shown in Chart 3, but 
that the area of involvement is much greater; conse- 



quently the temperature is higher and the symptoms on 
the part of the patient are more pronounced. In tem- 
peratures which are supposed to show the effect of asso- 
ciated bacteria, the so-called "mixed infections," we 
note particularly the wide daily range, starting very 
low in the morning and rising to a very high point in 
the afternoon, as in Chart 5. Here, also, autolysis must 
be an important factor. That we can have a continu- 
ously high fever in tuberculosis without caseation ie well 
known. Chart 6 is the chart of a patient suffering from 
an acute miliary tuberculosis which was engrafted on a 
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chronic process, and Chart 7 an acute miliary process 
of sudden onset, the patient dying in three weeks' time. 
A glance at the accompanying charts, bearing in mind 
the associated pathology, shows clearly that the greater 
the necrosis, that is, the greater the enzyme action, the 
higher the fever. Study of the clinical aspects of tuber- 
culosis associates not only the rise of temperature, but 
also many of the most distressing symptoms and com- 
plications with the necrosiB. How much these are due to 



bacterial toxins and how much to enzymea and the prod- 
ucts of their action remains to be determined. 

In our discussion of the cause of fever we are forced 
to acknowledge that we are unable to explain exactly 
how bacteria and their toxins and the enzymes and the 
products resulting from their action produce fever; but 
there are such wide gape in our understanding of its 
pathology which remain to be filled in by further study 
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that we are lost in a maze of uncertainty. KrehP con- 
eiders that the cause of fever "lies in the mechanism 
which regulates heat loss," and expresses the belief that 
"the heat in fever is produced in such a manner that it 
does not furnish the normal stimulus to the mechanism 
that increases heat loss." Roger 8 expresses the opinion 
that "fever is a morbid state resulting from the exagger- 
ation of the chemical processes concerned in the produc- 
tion of animal heat." He looks on the rise in temper- 
ature as being due to the reaction of the organism 
against bacteria, their products, and other substances 
among which we would place enzymes and the products 
of their action ; and, contrary to Krehl, he says : 



Cbart 10. — Fever curve showing effect of overexertion In a chronic 
Inactive caw. Prompt return to normal. 

Thus fever is due to increased chemical activity, whether 
or not there be a comitant departure from the normal evolu- 
tion of matter. Dissipation of heat in fever is more marked 
than tinder normal conditions, but excess in the production 
of heat is still more marked, hence the relative retention of 
heat and rise of temperature. 

If we assume that the normal rectal variation of daily 
temperature for the healthy adult is about 1.4 F., aa 
shown in the accompanying Chart 8, after Jiirgensen, 
and compare this with the various charts of tuberculous 
patients shown above, we note that when inflammation 
is present, the temperature as a whole rises, the varia- 
tion remaining about the same for the most part except 
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in a certain type of cases, notably those which we have 
been wont to designate as "mixed infection." The 
height of the curve seems to depend on the amount of 
chemical changes present and the powers of the organism 
to react. In the so-called "mixed infection" curves, 
there are two tendencies present. Careful study of 
toxins shows that their tendency is to lower temperature 
in large doses, while the tendency of the body cells is to 
react with an increase of temperature. In those cases 
which we are wont to designate as "mixed infection," 
the amount of toxic products set free seems to be very 
large; consequently if the patient's powers of reaction 
are still good, the daily range of temperature is much 
increased. We note the same wide range of temperature 
during the last days of life in cases in which we find 
post mortem, evidence of a recent wide-spread destruc- 
tion of lung tissue. I believe we are justified in attribut- 
ing it largely to absorption of the products resulting 
from enzyme action. While under ordinary circum- 
stances in quiescent and slightly active tuberculosis the 
normal daily variation of 1.4 F. is fairly well main- 
tained, in these conditions there is a wide departure. 
Prom the excessively large dose of toxins the temper- 
ature is markedly depressed, reaching at times several 
degrees below normal. If the patient's powers of reac- 
tion are good this depression is followed by a high curve. 
In Chart 9 it will be noted that this range in one day 
amounted to more than nine degrees. As the patient's 
power of reaction wanes, the temperature fails to reach 
the high points. It falls because of the toxic action and 
the inability of the body cells to react. 

While we look on the three factors discussed above as 
being the primary causes of the elevations in the general 
temperature curves in tuberculosis, there are many fac- 
tors which contribute to the variations found in these 
curves, some of which are subjective and others objec- 
tive. Physical exertion is one of the most common 
causes of elevation in the temperature curve, Chart 10. 
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In Chart 11 the effect of an overexertion may be seen in 
a patient who was recovering from a chronic temper- 
ature. The effect of this overexertion was never over- 
come. Mental perturbation is also frequently followed 
by variations in the temperature curve. Thought, read- 
ing, excitement, worry, joy, disappointment and fear all 
have their effect. The effect of worry is well shown in 
Chart 13. This patient was disturbed over the illness of 
ber mother and her temperature assumed a higher plane 
until the mother was better. The effect of a large meal 
is often seen. Intercurrent complications, such as con- 
stipation, indigestion, colds, pleurisy, toothache, as well 
as the more serious ones, such as pneumonia, pneumo- 
thorax, and emphysema, all affect the regular curve. 



The effect of indigestion and constipation are often 
shown in a rise of temperature. Chart 13 shows an acute 
inflammation in a tuberculous process in the lung with 
probable expulsion of the contents of a softened tuber- 
culous mass. The rise was accompanied by increased 
cough and expectoration. 

Aside from these influences within the patient, there 
are some without which affect the curve materially. It 
must be remembered that one cause of fever is lack of 
dissipation of heat. Therefore, it can readily be seen 
how thermometric and barometric changes affect the loss 
of body heat and consequently the temperature curve. 
From Chart 14 the effect of thermometric change is 
very plain. The low temperature on cold mornings has 
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long been recognized. Another fact observed is that 
often a very annoying variation in temperature is pro- 
duced by baths, the regular cleansing bath being fol- 
lowed in some patients regularly by a rise in temper- 
ature no matter how carefully the bath is given, as 
shown in Chart 5. 

It will now be readily understood that there are so 
many influences which affect the temperature in the 
tuberculous patient that we are at times completely lost 
in our attempt to assign the proper cause for variations 
which occur. As a result of this confusion, the physician 
is at a loss to know the correct interpretation and the 
proper treatment to employ. 

There has been too much of a tendency to deal in 
generalities in discussing the fever in tuberculosis, and 
the factors which produce it. It is commonly believed 
that every temperature above 100.4 is due to mixed 
infection. It is likewise believed that every patient who 
is having a high temperature is saturated with tuber- 
culin which is circulating through his tissues. Nearly 
every rise in temperature which causes a temporary rise 
in the general curve is interpreted by many observers to 
mean an auto-inoculation of tuberculin. A moment's 
consideration of the underlying pathology and the 
conditions and influences surrounding the individual 
patient, however, will readily demonstrate that such gen- 
eral statements have no place in dealing with this dis- 
ease. It is important to grasp these facts, for they have 
their bearing on the treatment of tuberculous fevers. 
At best, it will be seen that treatment of these conditions 
is a very complex proposition. It is especially necessary 
to interpret carefully the temperature curve when tuber- 
culin is employed therapeutically. 

Many of the contributing causes of fever discussed 
above can be avoided, while some, such as those depend- 
ing on thermometric and barometric conditions, must be 
endured. Overexertion can be avoided by a little care. 
The effect of mental activity can, as a rule, be overcome. 
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Reading, thinking and excitement are largely within the 
power of the patient to control, while worry and dis- 
appointment can usually be avoided to a large extent if 
the patient and physician are in thorough sympathy with 
each other and are cooperating as they should. Most of 
the complications which arise cannot be relieved at once. 
Some cannot be relieved at all. Some must run a regu- 
lar course; but close personal medical supervision favors 
accuracy of diagnosis and affords rapid relief from many 
of them. 

The relief of the fundamental causes of fever as 
described above is a very difficult matter and one which 
will often tax the patience of the physician and patient 
unless both are blessed with an unusual amount of 
optimism. 

There are certain established therapeutic principles 
which may be followed no matter what the cause of the 
fever may be ; nevertheless, there are certain fundamental 
facts which have been continuously overlooked that must 
be understood if we are going to attack this condition 
with any degree of intelligence. 

Carefully regulated hygienic living in the open air 
with rest for both the body and mind, food, selected 
according to the patient's digestive capacity, and various 
hydrotherapeutic measures may be advantageously em- 
ployed in all cases. These measures act by improving 
the general nutrition of the patient so that he may with- 
stand the effects of fever better, also by lessening some 
factors which increase heat production, and by bringing 
about conditions which favor heat loss. None of these 
measures has any direct effect on the bacteria and their 
toxins and the enzymes and the products resulting from 
their action which we have mentioned above as the 
primary causes of the fever. The primary causes must 
be combated by specific measures. We know that specific 
antibodies are formed within the body, which bring 
about the natural healing of specific infections. This has 
led to the specific treatment of many of the infectious 
diseases whose causative germ has been discovered. 
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Tuberculin has partly won for itself, through probably 
the most severe trial to which a remedy has ever been 
subjected, the right to be considered as a specific against 
tuberculosis. Vaccines made from dead culture of vari- 
ous bacteria which we find associated with tuberculosis 
have proved to have specific action against pathologic 
conditions which are produced by their own strain. In 
spite of these specifics against the bacteria there are many 
foci which we cannot heal, many temperatures which we 
cannot lower in advanced tuberculosis. One reason for 
this is inexact diagnosis; another, that we have no 
specific against the enzymes and the products resulting 
from their action. Would it not be profitable to attempt 
the production of specific remedies against the body 
enzymes and the products of their action ? This would 
not seem impossible, for Jochmann and Kantorowicz 9 
and others have demonstrated antienzyme in the blood. 
Our conception of the machinery of immunity is such 
that we are led to believe that the cells of the body must 
produce substances which protect the body from these 
enzymes and the broken-down tissues, which are the 
products of their action. Our conception is that in these 
advanced cases, the body cells are constantly producing 
substances which protect the body against the tubercle 
bacillus and its toxins and the enzymes and the products 
of their action ; and, where other bacteria are associated 
in the process, against these. Our rational therapy will 
be effective only as it aids and supplements these natural 
processes. 

This brings us to the discussion of whether or not 
tuberculin is applicable in the treatment of fever 
patients. From a long clinical experience including 
several hundred fever patients, I am convinced that 
tuberculin when properly administered is of great value 
in these cases. The requirements that I would make are 
a thorough acquaintance with the use of tuberculin, close 
personal observation, such as is available in an institu- 

9. Jochmann and Kantorowicz : Ztschr. f. kiln. Med., 1908. 
lxri, 153. 



85 

tion, and the exercise of care and judgment in the 
administration of the remedy. I have frequently seen 
temperatures of 101 and even higher, which were reduced 
by tuberculin, the fall being coincident with each dose, 
so as to leave no room for mistake as to the cause. In 
such instances I have been wont to consider the bacillus 
and its toxins the chief cause of the rise. On the other 
hand, I have seen temperatures of less than 100 as well 
as high ones which seemed entirely uninfluenced by 
tuberculin. Such, I believe, are those in which absorp- 
tion of the toxins of other micro-organisms or of the 
disintegrated tissue are the main cause. 

The reason usually assigned for the non-employment 
of tuberculin in fever is that the patients are already 
saturated with tuberculin. That this is not necessarily 
true can easily be established. In the first place, it is 
probable, as mentioned above, that tubercle toxins are 
not the chief factor in the production of fever. Again, 
as noted in a previous paper/ if the system of the fever 
patient were completely saturated with tuberculin, all 
foci would be the seats of focal reactions which could be 
easily detected in all visible tuberculous processes such 
as ulcerations of the larynx and pharynx. But this is 
not true. Such processes show the focal reactions, how- 
ever, after injections of therapeutic doses of tuberculin, 
which, in amount, are short of a fever reaction. Still 
again, if this were true, all tuberculous foci would break 
down as a result of the constant focal reactions. 
Furthermore, if the patient were saturated with tuber- 
culin, the temperature would fall ; for excessive doses of 
toxins would overcome the patient's reactive powers and 
cause a drop in temperature. 

The reason that tuberculin should be employed in the 
treatment of patients suffering with fever is the same as 
that for employing it in non-febrile cases; that is, for its 
effect on the healing of the purely tuberculous processes. 
There are these in all cases. It must not be supposed 

10. Pottenger: Tuberculin as a Therapeutic and Diagnostic 
Agent, in Hare's Modern Treatment, 1910, i. 
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that when a patient has an elevation of temperature the 
entire portion of the lung that is involved is producing 
the fever. On the contrary, the area which is the seat 
of activity is often quite small. I have seen temper- 
atures of from 101 to 105 associated with the formation 
of small ulcers in the larynx and pharynx where I could 
feel reasonably sure that these small foci were the cause 
of the temperature (see Chart 15). The probability of 
this is strengthened by the elevation of temperature 
which often follows small abscesses. If the correct 
administration of tuberculin will not cause an intense 
and dangerous focal reaction, and when intelligently 
administered, it will not, then we can see that it can be 
employed in fever cases with the same advantage to the 
patient as in non-febrile cases. Of course this statement 
implies that the patient's reactive powers are still good, 
and capable of responding in the production of anti- 
bodies. Personally I have seen many lungs and portions 
of lungs which were the seat of recent infection clear 
out under tuberculin, while the patient ran fever and 
formed cavities in other portions of the lung. Whoever 
undertakes the treatment of such patients, however, 
must not expect tuberculin to do the impossible. He 
must be satisfied with what it is able to do and not look 
for miracles. It might do all that it can do and the 
temperature still persist. 

My purpose in this paper is to show the actual as well 
as contributing causes of fever in tuberculosis and to 
show what measures may be employed against them and 
at the same time indicate why we so often fail. 

ABSTRACT OF DISCUSSION 

Db. Edward F. Wells, Chicago: The temperature curve in 
tuberculosis is a matter of great importance from many points 
of view. Several years ago I had occasion to observe closely a 
number of cases of early tuberculosis, in which it was clearly 
shown that a slight or moderate rise of temperature, continu- 
ing for about a week, with some local and general symptoms, 
would be followed by a normal temperature and subsidence of 
symptoms for about a month. These cycles, each somewhat 
more pronounced than the one preceding, were repeated with 
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considerable regularity. These observations were published at 
the time, and my only object in again calling attention to 
them is in relation to the practical bearing which they may 
have on diagnosis by the tuberculin reaction,. when the agent 
is given hypodermically. It is clear that should the adminis- 
tration be made at the inception of one of the febrile periods 
the height to which the temperature might rise is not a 
correct measure of the reaction. 

Dr. Norman Bridge, Los Angeles: I should like to compli- 
ment Dr. Pottenger on the ingenious explanation made regard- 
ing the origin of fever in tuberculous patients. I think that 
he is probably correct. I should like to enter a protest, how- 
ever, againBt some of his declarations in regard to the use of 
tuberculin. He says: "Tuberculin, when properly used, does a 
great deal of good." I sincerely hope that is true. But I do 
not believe there is anybody living who can state positively 
that it is true. I certainly wish that it might be true. To 
my mind there is no sufficient evidence of the great value of 
tuoerculin. Many have claimed that there is positive evidence 
of the value of tuberculin; in times past there has been no 
doubt a great deal of injury done by the use of excessive doses 
of this agent. Those who are now using this agent should be 
cautioned. I am positive that it does but a small amount of 
good compared with the good that results from general hygienic 
treatment. 

With regard to Dr. Pottenger's other statement about the 
person who knows how to use tuberculin, I should like to 
enter a gentle and friendly protest, because no man living 
knows absolutely how to use tuberculin. In my judgment the 
only real and safe way is to use it in doses so small that it 
can do no harm ; it should be given at intervals so long that no 
harm can come from the frequency of its administration. Time 
should be allowed between doses to learn if any harm results 
from the tuberculin. One should endeavor to learn exactly 
just the amount of tuberculin to give and the intervals between 
doses. One cannot generalize from the results obtained in a 
few cases; one can only generalize from the observation made 
of a large number — hundreds— of cases of those who have 
been treated side by side with and without tuberculin. And 
there are but few men who have had experience enough and 
have carried their parallel observations far enough and care- 
fully enough to enable them to speak with authority. How- 
ever, I hope the profession will continue to use tuberculin. 
I am in the habit of giving 1/500 mg. once a week only. I 
think that no harm can result from such small doses, but that 
some benefit will result in some cases. But that the giving of 
this agent in any case will be productive of great good, I do 
not believe. 

Dr. Frank Billings, Chicago: I supposed that the question 
of the fever in tuberculosis had been pretty well settled and 



88 

that it was due to toxins. Last year while in England I 
enjoyed a visit with Dr. Paterson, who explained his method 
of treating tuberculosis by auto-inoculation. Of course I knew 
something of it before my visit and had seen some of the 
results of its employment here. If I understand Dr. Pottenger 
correctly he does not believe that tuberculin in any dose pro- 
duces or reduces temperature. I simply rise to ask his opinion 
regarding this point. Were these patients afflicted with the 
miliary type or the acute ulcerative type? 

Da. Philip Kihg Brown, San Francisco: I also rise to ask 
a question. I do not understand what Dr. Pottenger means 
by autolysis in fever in tuberculous patients. This is rather 
a technical term and difficult to follow in connection with 
what he says regarding fever in tuberculosis. I have labored 
under the impression that there was a toxic agent at work 
which produces fever in this disease. As a matter of fact Dr. 
Vaughan made some interesting experiments, reported before 
the Association of American Physicians last summer, on the 
protein reaction as a cause of fever in bacterial diseases. The 
animal experimented on could be caused to have temperature 
of any type by the introduction of some protein substance 
Bubcutaneously. Most of the work was done with egg albumin. 
Dr. Vaughan explained the resulting fever as depending on 
some anaphylactic action. The extent of this reaction depended 
on the frequency and the amount of the protein introduced. 
I should like Dr. Pottenger to state whether he had gone into 
this carefully and what he means by stating that toxins do not 
cause or increase the fever. 

DR. C. F. Tknnet, Toledo, O. : I have given tuberculin with 
beneficial results when the temperature has not been above 
90.4 F. If the temperature is higher than 90.4 F. I believe 
that rest is indicated. I should like to ask Dr. Pottenger why 
he gave tuberculin when there was a high temperature. 

Dr. F. M. Pottenger, Monrovia, Cal.: If I had been per- 
mitted to read my paper in full the various questions asked 
me would most probably have been satisfactorily answered. 
Dr. Bridge has certainly been unfortunate in his experience 
with tuberculin. I wish to state emphatically that I do not 
agree with what Dr. Bridge 'has stated regarding the use of 
tuberculin. The intelligent use of tuberculin,, like all other 
remedies, consists in individualization, suiting the dosage to 
the individual patient under treatment. When one uses 
tuberculin after the manner described by Dr. Bridge, unsatis- 
factory results are sure to follow. One does not operate in 
any two cases of appendicitis alike, or treat any two patients 
with typhoid fever the same, neither does one administer 
digitalis nor strychnin alike in all cases, and yet Dr. Bridge 
would have us give 1/500 mg. of tuberculin once a week to all 
patients who are treated with tuberculin. I would not want 
to have it go out from this meeting that this is the proper 
use of tuberculin. Such a method is erroneous and incapable 
of producing the best results. 
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For fifteen years I have preached the importance of indi- 
vidualization in the use of tuberculin. To give so many drops 
of this or that dilution at certain intervals cannot be expected 
to be productive of much good. One must bear in mind what 
tuberculin is and what it is supposed to do. Unless great care 
is used in its administration much harm may result, but when 
used intelligently good must just as necessarily follow. 

When tuberculin is being used all other measures which are 
recognized for building up the patient should be employed. 

Tuberculin can be employed as intelligently as any other 
remedy that we have. We cannot give a satisfactory expla- 
nation of the action of many of our remedies, but this must 
not deter us from using them according to our clinical observa- 
tions. Small doses of tuberculin are not necessarily conserva- 
tive. The proper method of using tuberculin is to give the 
right dose at the right time. If one starts in with small 
doses and increases them gradually, the patient will soon bear 
the doses without danger of reaction. In my private work I 
always have more than 100 patients under treatment with 
tuberculin and yet I rarely have a rise of temperature of more 
than % degTee as a result of its administration. I agree with 
Dr. Bridge that no one knows exactly how this remedy acts. 
Who knows all about digitalis or strychnin? Our lack of 
knowledge, however, does not deter us from producing good 
results. 

Dr. Billings speaks of the work of Paterson. I am familiar 
with Paterson's observations and think he is doing an 
admirable work, but it must not be forgotten that he is dealing 
exclusively with early inactive cases. The patients of whom I 
am speaking are almost all advanced and suffering from 
active tuberculosis. Rest is an absolute essential in the 
treatment of all cases of active tuberculosis. I always enforce 
it if the temperature is above 100, and in many cases in 
which it is under, if other conditions would indicate it. 

Regarding Paterson's interpretation of every rise of tem- 
perature following exertion, as an auto-inoculation, I think 
there is some room for question. I do not believe that all 
these can be ascribed to an auto-inoculation of tuberculin. 
There are other factors which come in. 

Regarding the effect of large doses of toxins in reducing 
temperature, many experiments have been performed in which 
staphylococci and streptococci as well as tuberculin have been 
employed, showing that following the injection the tempera- 
ture was markedly decreased, and if the dose is fatal the animal 
dies with subnormal temperature. 

In reply to Dr. Brown regarding enzymes and autolysis, I 
would refer him to tne excellent work done by Frederick 
Muller, Ascoli and Bezzola, and Opie. From my clinical experi- 
ments I believe that enzymes and the products of autolysis are 
very important factors in the production of fever and that they 
deserve very careful study. 
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Typhoid and paratyphoid bacilli, the bacillus of Gart- 
ner, the paracolon, colon and dysentery bacilli belong to 
one family. 1 Botanically, they are branches of one tree. 
There are no permanent, fundamental, cultural 2 or mor- 
phologic differences between them. 8 The identification 
of a single member of this group by any special culture- 
medium has not been realized. The primordial kinship 
and common ancestry of these allied germs is demon- 
strable in many ways. It is only by acquired or bio- 
chemical properties that members of this group differ 
from each other. The Widal reaction, as Durham first 
showed, is only electively specific, not strictly so in the 
sense of Widal's and Buchner's words. The teaching 
of exclusive specificity in medicine produced not only 
passive, laissez-faire clinicians and therapeutic nihilists, 
but also a crop of specific public hygienists. Pasteur's 
conception of a specific pathogenic agent for infectious 
diseases shows the inspiration of a genius, Bichetfs ana- 
phylaxis and Bordet-Gengou's complement deviation are 
of incontestable benefit to mankind, but somehow these 
several discoveries have not accomplished what they 

1. Vallet, G., and Rlmbaut, L. : Lea bact. Intermldlares de la 
famllle Coll-Eberth, Arch, de m£d. exper., March, 1910, xxli. No. 2. 

2. Rnbener: The Importance of Paratyphoid Bacilli, Berl. kUn. 
Wchnschr., Jane 13, 1910, p. 1908. 

3. Mflllcr, Reiner : Ueber Para typhus, Deutach. med. Wchnschr., 
Dec. 22, 1910, p. 2397. 
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seemed to promise. The conditions under which a germ 
of a given group becomes pathogenic for man are as yet 
very obscure; even the rules of immunity as applied to 
anaphylaxis stand on their head. 4 It is certain that 
our reasoning on the ground of the strictly specific 
pathogenesis of germ diseases is too narrow. Anatomic 
and clinical phenomena do not justify the strict separa- 
tion of typhoid and paratyphoid fevers. 8 Their epi- 
demiology belongs together. 6 

I believe that the epidemiology of all infectious dis- 
eases, their morbidity and mortality statistics, their 
pathogenesis, their pathology, and clinical manifesta- 
tions will be better understood when we shall study them 
collectively by groups, rather than individually. Just 
as in qualitative chemistry, there is shown in qualitative 
bacteriology 7 a distinct arrangement into botanical fami- 
lies. The law of periodicity of elements as propounded 
by Mendeleeff* in 1869 is applicable to the realm of 
microorganisms. Even now the laws of chemistry begin 
to dominate bacteremic processes. 9 That such reasoning 
is logical is proved by the following: 

Germs, like chemical elements, can be arranged into 
definite groups, because, first, their individual members 
are morphologically similar; second, they feed or may 
eventually be made to feed 10 on the same culture-media; 
third, they show a distinct racial attitude toward oxygen 
and nitrogen ; and fourth, their biochemic products bear 
plainly the stamp of family-reactions, as proved by 
Pfaundlert co-agglutinins, and by their leukocytic 

4. Besredka, A. : Anaphylaxis, Handbuch der Immunltats- 
Forachung, 1911, Sapp. vol. i. 

5. Roily, Fr. : Zur Paratyphas Frage, Mflnchen. med. Wchnschr., 
March 14, 1911, p. 556. 

0. Balnbridge, F. A. : Epidemiology of Typhoid and Paratyphoid 
Ferera, Proc Roy. Soc, February, 1911, 1y, No. 4. 

7. Jackaon, D. D. : Classification of the Bacillus Coll Group, 
Jour. Infect. Dis., March 6, 1911, p. 246. 

8. Mendeleeff, D. I. : A Conception of Ether, St. Petersburg, 
1869, New Translations by George Kamensky, London, 1905. 

9. HoroYlta, A.: Biochemical ROle of Bacteria, Arch. d. Sc. 
blol., St. Petersburg, 1910, zv, No. 1. 

10. Bradley, Burton : Biochemical Characters of the Bac. Typhus, 
Proc R. Soc., February, 1911, iv, No. 4, p. 48. 



92 

reactions. Andrewes 11 has found that guinea-pigs are 
co-sensitized toward paratyphoid germs and colon bacilli 
by previous injections of typhoid bacilli. Prom the 
standpoint of histochemistry and histopathology the 
classification of infectious diseases into groups suggests 
itself. The serum and tissue reactions of the typhoid- 
colon group, of the anaerobic intestinal flora, and of the 
streptopneumococcus family are group phenomena. The 
leukocytology of these infections furnishes the bio- 
chemical proof of the generic kinship between the mem- 
bers of these bacterial races. Clinically, this grouping 
of infectious diseases is very striking and, in my opinion, 
constitutes another proof of the existence in nature of 
the cyclic or periodic arrangemnt of germs — of living, 
organic molecules — parallel to that discovered by Men- 
deleef in regard to chemical elements. It is not unlikely 
lhat the teleological scheme of this grouping exists for 
the induction, maintenance and consumption of the 
circulation of elements within the human body. The 
generic, racial or electively specific activity of the 
typhoid-colon group is spent on the growth and the 
decay of the protein molecules in the intestines. 1 * 

As to whether infection and immunity in man show 
evidences of an evolutionary or mutating character of 
germs, and of their reactions on the host, I cannot dis- 
cuss at this time. Suffice it, now, to take up the present 
status of pathogenesis, and clinical and epidemiologic 
significance of the leukocytology of typhoid and para- 
typhoid fevers. 

My object in writing this article is, first, to enounce 
and promote the group study of typhoid infections; 
second, to show why we should suspect and diagnose 
them earlier than hitherto; third, to discuss the part 
played by the tissue-cells in the production of group- 
characteristics versus the specific theory of one indi- 

11. Andrewes, F. W. : The Leukocytes in Infection and Immunity, 
Lancet, June 25, 1910, p. 1730. 

12. Fisher, Van Loghem Citing : Varieties of Typhoid and Allied 
Bacilli, Centralbl. f. Bacteriol., Feb. 1, 1911, Irii, No. 6. 
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vidual germ; and fourth, to revaluate the significance 
of the Widal reaction. 

The study of the individual members of the typhoid, 
paratyphoid colon group has demonstrated a marked 
discrepancy between the morbidity and mortality statis- 
tics of these affections. Indeed, Hazen's 1 * theorem of 
the Mills-Beinke phenomenon is an attempt to cover up 
this breach in the epidemiology of these water-borne 
diseases, the generic relation of which was recognized 
by a layman before clinicians thought of it. The classi- 
fication of water-borne and food-borne diseases, however, 
should be based on clinical evidences mainly. 14 The 
early bacteriologic diagnosis serves essentially to identify 
the group to which the germ belongs, 18 cultural tests 
being insufficient and serologic reactions occurring late 
in the disease. In order to diagnosticate a case of 
typhoid or paratyphoid infection early we must suspect 
it earlier, that is, even before clinical evidences have 
become manifest. In typhoidal affections the pre- 
clinical symptoms consist in the bacillemia and the 
leukocytic changes, which, presupposedly, must have 
existed for some time, perhaps for two or three days, 
before th$ onset of any subjective symptoms. If at all 
applicable, the curative vaccine therapy 16 or the medical 
abortive treatment of typhoid fevers must be applied 
very early to induce bacteriolytic immunity, in view of 
the absence of antitoxic and phagocytic antibodies as 
observed by Vaughan and his school. 11 The end of the 
first week of typhoid fever is called the diagnostic stage 
by 0. Naegeli. 1 * It is then that the leukocyte counts are 

13. Sedgwlck-McNutt : The Mills-Retake Phenomenon, Jour. 
Infect. Dis., Aug. 24, 1910, p. 489. 

14. Brlon, Arthur: Typhus-Para typhuB, Modern, Clinical Medi- 
cine, 1910, p. 60. 

15. Roily, Fr. : Diseases Produced by the Paratyphoid Bacilli, 
Deutsch. Arch. f. Win. Med., 1906, Ixxxvil, p. 595. 

16. Richardson, W. W. : Treatment of Typhoid Fever, Mass. Gen. 
Hosp. Rep., 1908-1909, 11, 97. 

17. Vaughan, V. : The Specific Treatment of Typhoid Fever, Am. 
Jour. Med. Sc, September, 1908, p. 380. 

18. Naegell, O. : Ueber das Brkennen Typhus-fthmlicher Krank- 
helten, etc., Cor.-Bl. f. schwels. Aerate, 1902, xxzil, 109. 
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most valuable, as I have shown before. 1 * The early 
stage of all typhoid infections is the most infectious, 
because the germs are very numerous in the circulating 
blood and excreta during the first stage of the disease. t0 

Typhoid bacillary sensitization is a protein poisoning. 
The manner of the intoxication, rather than its nature, 
determines the peculiar lymphoid tissue and leukocytic 
changes of typhoid fevers. The tissues furnish the char- 
acteristic reactions rather than the germ, and they do so 
in accordance with the manner in which the alien pro- 
tein is brought in contact with them. This would account 
for the clinically polymorphous character of typhoidal 
and paratyphoid affections. Laurent 21 holds that the 
number of successive generations of bacilli decide on the 
severity of the infection. It is probable that the nega- 
tive phase of antityphoid vaccination, 22 the negative 
phase of leukopoiesis in rabbits, as observed by Andrews, 
and the incubation of typhoid fevers in man are illus- 
trations of one and the same process. 

The revaluation of the Widal test is imperative. This 
reaction is less specific than formerly believed, but its 
scope is widening since Pfaundler's work. Its late 
appearance is its chief drawback, and, owing to the 
indefinite onset of the disease, an early Widal reaction 
should always be viewed with suspicion. 2 * Its value as 
a means of group-diagnosis has increased, while in 
specific diagnosis it has admittedly lessened. The pre- 
Widal diagnosis of typhoidal diseases should be the rule, 
not the exception. Paratyphoid affections are seldom 
recognized in practice and are often classed as ptomain 

19. Hultgen, J. F. : The Pre-agglutlnation Diagnosis of Typhoid 
and Paratyphoid Fevers, Tr. Chicago Pathol. Soc., August, 1909, 
p. 270. 

20. Von Ivigalskl and H. Conradl: Ztschr. f. Hyg. n. Infect. 
Krankh., 1902, zzzlz, 298. 

21. Laurent, E. : Vi miens-Problem der pathogenen Bacterien, 
Fisher, Jena, 1910. 

22. Vincent, H. : Typhoid Vaccination, Bull. d. l'Acad. de m4d. 
de Paris, Jan. 24, 1911, p. 63. 

28. Drysdale, J. H. : The Agglutination Reaction, Allbutt's Sys- 
tem of Medicine, 1905, 1, 693. 
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poisoning, gastric fever, 24 mucous gastritis 25 or walking 
typhoid fever. The existence of intermediate forms of the 
typhoid colon group, the insensible gradations from the 
Villus of Eberth to the bacillus of Escherich, and the 
exceedingly important pathogenic, hematologic, epidemi- 
°%ic and clinical characters, varying in crescendo or 
^inuendo with the distance of a given germ from the 
~P or the foot of his family tree, is unfortunately but 
*" e known in medical books. 

**fc incentive for this work grew on me in the course 
toe lagt gix years, while making routine blood exami- 
oxig on all of my patients. The value of careful 
m ***alyses 26 has been recognized by several authors, 
^P^cially in differential diagnosis." Other reasons 
Polling me in this line of investigation were the f ollow- 
HUS considerations : Clinically, it is characteristic of the 
met **ber8 of typhoid-colon dysentery group to produce 
ul( *rs, owing to the lymphotoxic effects of their poisons. 
" Wle the ulcers of typhoidal and dysentery group show 
* distinctly segmental intestinal localization, the colon 
bacillus produces ulcers of the stomach (P. B. Turck), 
appendix and large bowel. The higher in the scale of 
this group a given bacillus is, the longer the incubation, 
the greater the crescendo of negative leukopoiesis, the 
more marked the immunity, the less the facultative 
saprophytism and the more pronounced the clinical 
condition known. I am referring to the bacillus of 
Eberth. With a preliminary generalizing survey of the 
typhoid-colon group it will be easier to understand the 
leukocytology of typhoid and paratyphoid fevers. The 
diagnostic and prognostic significance of complete suc- 
cessive blood-counts will then explain itself. It is to 
be hoped that cytology may clear a situation which has 
lasted for thirty years, and for which twenty years of 

24. Schlegelmann, Albert: Febris Gastrica, MOnchen. med. 
Wchnschr., 1911, No. 6, p. 299. 

25. Schneller: Febris Gastrica, Mtinchen. med. Wchnachr., 1911, 
No. 10, p. 515. 

26. Cabot, R. C. : Differential Diagnosis, Phlla., 1911, p. 406. 

27. Tompkins, McGaw : Atypical Onset of Typhoid Fever with 
Report of Cases, Old Dom. Med. Jour., March 19, 1911, xii, No. 3. 
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humoral pathology have not accounted. Typhoid fever 
does not spontaneously occur in lower animals. The 
typhoid peritonitis of guinea-pigs is no parallel to 
typhoid fever in man. 28 Experimental bacteriology is 
of little use here. Combined bedside and leukocytic 
data furnish the safest basis for clinical reasoning and 
for a correct attitude toward the pathogenesis of infec- 
tious diseases. The leukocytology of typhoid and para- 
typhoid fevers is another proof for the distinct generic 
relations between the members of this group. It throws 
light on the reciprocal relation between incubation and 
immunity. The pathogenesis of the typhoid blood-pic- 
ture must not be ascribed to the endotoxins per se, but 
to the lymphoid tissue reactions which they call forth. 
Any chronic tissue lymphocytosis may produce a similar 
blood-picture, for instance, the first stage of tuberculosis 
and splenic anemia. The generalized endothelial and 
lymphoid cell hyperplasia described by Mallory," Edsall, 
Longcope 80 and others and observed by Virchow, depends 
on the manner of intoxication, rather than on the nature 
of the intoxicant. Indeed, the colon bacillus produces a 
disease not only clinically identical with typhoid fever, 
as Coleman and Hastings report/ 1 but also with the 
blood-picture as that observed in Eberthian infection. 

The material for the present report consists of cases 
of typhoid and paratyphoid fever in my private practice 
and from the Englewood Hospital. The patient's leuko- 
cytes were examined every two or three days during the 
course of the disease. In this way I was able to secure 
from two to ten and twelve total and differential leuko- 
cyte counts for each day, with the exception of the first 
two days. This is, of course, quite excusable in view of 
the usually insidious and indefinite onset of typhoid 
fevers. Prom the literature I could gather only total 
white blood-counts, differential analyses being so rarely 

28. Metchnikoff, E., and Besredka, A. : Rechurches sur la Flfcvre 
Typholde Explr., Ann. de l'lnst. Pasteur, March, 1911, No. 8. 

29. Aschoff : Pathological Anatomy, 1900, 11, 853. 

30. Longcope, Warfleld : Rep. Ayer CI In. Lab., March, 1905. 

31. Coleman, Warren, and Hastings, T. W. : Bacillus Coll Com- 
munis, Am. Jour. Med. 8c, February, 1909, p. 199. 
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and poorly made that I had to abandon their use in this 
report. As many blood examinations were made as the 
patients and circumstances would allow. Arneth's 
method of establishing by nucleo-analysis a polynuclear 
blood-picture was not used, although most of the writers 
in this country follow this investigator. I consider it 
very important to examine in toto the white blood-life 
of the patient, by estimating the hemoglobin, securing 
the total leukocyte number, and dividing the white cells 
into four classes, the polymorphonuclear, the small 
mononuclears, the large mononuclears with the transi- 
tionals, and the eosinophils. The basophils were omitted 
as of little value. Care was taken not to make the blood- 
specimen right after a cold bath or cold sponge as 
Winternitz and Thayer cautioned. 82 The following 
nomenclature was thought more accurate, more simple 
and descriptive than either ArnethV 8 or Sondern's. For 
the total number the terms "normocytosis," "hypercyto- 
sis" and "hypocytosis" were used. In the differential 
counting I arranged the white cells into the polynuclear, 
mononuclear, mixed or di-cytosis, according to the per- 
centages of either the polynuclears or mononuclears, or 
of both, being above or below the normal proportions. 
The reasons for this I have explained elsewhere. 84 The 
normal blood-picture being a dinormocytosis, I was able 
to establish the leukocytic alterations during the entire 
course of typhoid and paratyphoid fever. The physiog- 
nomy of this continual blood-picture may be summed up 
as follows: 

Polynuclear hypercytosis (several hours, probably). 
Polynuclear normocytosis (probably lasts only a day). 
Polynuclear hypocytosis (up to 10-15th day). 
Di-nornio-hypocytosis (10-15-18th day). 
Mononuclear hypocytosis (15-25th day). 

32. Thayer, W. : Increase In Leukocytes Following Cold Baths 
In Typhoid Fever, Bull. Johns Hopkins Hosp., April, 1893, No. 4, 
p. 30. 

33. Arneth, J. : Blutuntersuchungen bel Tuberculosis Pulmonun., 
Mllnchen. med. Wchnschr., 1905, No. 12, p. 542. 

34. Hultgen, J. F. : Mixed Hypercytosis, Its Nature and Signifi- 
cance, Quart. Bull. Northwestern Univ. Med. School, December, 
1910, xxi, No. 3, p. 163. 
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Mononuclear normocytosis (20-30th day). 
Mononuclear hypercytoais (25-35th day). 
Mixed or di-hypercytosis (30th-45th day). 
Di-normocytosis (40-50th day). 

Charts 2 and 3 are arranged schematically. Chart 
1 illustrates the comparative constancy of a typhoidal 
blood-picture, persisting in spite of the well-timed shift- 
ing of its ingredient leukocyte-curves. The blood-picture 
of typhoid and paratyphoid is typical during the entire 
course of the disease. Its differential diagnostic value is 
as great in the fourth week as in the first week. It goes 
without saying that these total and differential leukocyte- 
curves represent the movements of the leukopoietic 
tissues (lymphoid cells, spleen and bone-marrow). As 
such their great prognostic value becomes self-evident. 

A few preliminary remarks on the leukocytology of 
these kindred affections : 

It is, of course, natural to accept the fact that in 
short duration, abortive or walking typhoid (see Chart 
3) or paratyphoid fevers the leukocyte picture shows 
curves which are much shorter, though otherwise iden- 
tical with those seen in true typhoid fever. It is also 
easily conceivable that the cytology of these infections 
in children would be tinged with the attributes of youth 
— resiliencv, if not exuberance. Hence the shorter 
course and the greater intensity of blood-life, more 
lymphocytosis, relative and absolute, a lesser and shorter 
leukopenia and more marked mixed hypercytosis. Youth, 
health and the intensity of the existing affections must 
be considered in the framing of the typhoid-paratyphoid 
blood-picture. In judging the diagnosis or the prognosis, 
it is essential to base our opinion on the conjoint clinical 
aud hematologic examinations. 

THE INTERPRETATION OF THE TYPHOID-PARATYPHOID 

BLOOD-PICTURES 

After a slight (supposed) initial rise, the total leuko- 
cytes drop rapidly and maintain a fairly constant low 
level until the fifth and sixth week of the disease, when, 
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in juvenile patients or in patients with resilient blood- 
forming system, they return toward normocytosis, which 
yield to a more or less transitory mixed leukocytosis 
and then gradually shifts to a permanent normal level. 
As to whether these total white-cell changes are due 
to negative chemiotaxis according to Ehrlich, or due 
to a typhoid-endotoxin inhibition of the bone-marrow 
as 0. Naegeli believeB," cannot as yet be definitely 
decided on. That the leukocytes are screened in the 
lung capillaries, as Bruce, Jacob Goldscheider and 
Andrewes maintain, is a hypothesis to which I cannot 



Chart 2.— "Lcultotytologj of orthotjphold (ever (schematic)." 

adhere. The leukopenia of typhoid affections looks to 
me like the prolonged ebb of the functional wave of cell 
immunity, a form of an hematopoiesis characterized by 
slow production and slow maturation of leukocytes. The 
polymorphonuclear cells after a probable initial rise 
diminish at first rapidly in number, then loBe gradually 
but constantly until the end of the fourth week (see 
Charts 1, 2 and 3), when they return step by step toward 
the normal percentage. The polynuclear curve crosses 

as. Naegeli. O. : Blutkrankln'Jten und Blutdlngnoitlk. 1008, p. 
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(be mononuclear wave twice, first on its downward course 
about the twenty-second or twenty-fourth day, and again 
on its ascent by the beginning of the seventh week. The 
small mononuclear leukocytes or lymphocyte curve is 
the exact counterpart of its predecessor polynuclear. 

Their movements are always complementary and com- 
pensatory. The lymphocytes rise after a Blight initial 
drop, then move at a fairly even subnormal level until 
the fifteenth or eighteenth day, when they approach and 
cross their normal line, remain above normal for eight 



Chart 3. — "Leokocj'tology of paratyphoid (eve 

or ten days and then recede gradually into their normal 
proportions. 

The large mononuclears and transitional cells form 
the most interesting part of the typhoid blood-picture. 
They are remarkably increased in number np to the end 
of the sixth week, then they regain their normal percen- 
tage. This myelemia, as Pappenheim calls it, was 
observed by Chetagurow in 1889. The resemblance of 
their curve to the polynuclear wave is, in my opinion, a 
very remote one, although Naegeli believes them to 
"follow the neutrophils mostly." There is no other pro- 
longed leukopenia known to me in which there is such 
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a continually high proportion of large mononuclears. 
This phenomenon I believe to be explainable in three 
ways : by a slow maturation of these cells into polynu- 
clears, by their overproduction from the endothelial cells 
of the lymphoradicles, or by both conjointly. 

The eosinophils undoubtedly play an important role 
in typhoid fever cytology. I fully agree with Naegeli's 
dictum that a no febrile disease can be of typhoid nature 
if the eosinophils are present in normal or half- 
normal proportions." These cells disappear suddenly 
and totally, and return very cautiously around the begin- 
ning of the sixth week. 

CONCLUSIONS 

1. There exists a typical typhoid and paratyphoid 
blood-picture throughout the course of these diseases. 

2. This blood-picture is characteristic of the obligate 
parasites of the typhoid-colon group and constitutes, 
probably, the counterpart to that usually found in colon 
bacillus infections. 

3. The leukocyte reactions of typhoid and paratyphoid 
infections must be interpreted as group-phenomena. 

4. In the pathogenesis of this typhoid-paratyphoid 
blood-picture, the germs and lymphatic tissues play a 
joint role, but the character of the intoxication deter- 
mines the blood-picture. 

5. The diagnostic value of the leukocyte-picture is 
particularly great during the first ten days, while its 
prognostic value is especially marked in the last ten or 
fifteen days of the disease. 

6. Repeated, combined total and differential leuko- 
cyte-counts must be made throughout the course of 
typhoid or paratyphoid fevers. The cytology of these 
affections can be appreciated in no other way. 

7. The immunity with leukopenia of the typhoid- 
paratyphoid group and the immunity with active leuko- 
poiesis of the colon wing of this family are evidently 
the two extreme phases of one fundamental process. 
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8. Blood-charts and reasoning by analogy show that 
the conception of the typhoid blood-picture as a group 
phenomenon within the typhoid-colon family is correct. 

9. Each member of the typhoid-colon bacillus group 
is able to produce either a toxic gastro-enteritis or a 
true typhoid affection. 

10. The close or fundamental kinship between the 
numerous members of the typhoid-colon group of bacilli 
is proved, first, clinically by the time-honored name of 
typhoid fevers, second, pathologically by their common 
faculty of producing ulcers in the gastro-intestinal 
tract, third, cytologically by their blood-picture, fourth, 
serologically by the coagglutination of Pfaundler, fifth, 
epidemiologically by Hazen's theorum of the Mills- 
Reinke phenomenon of typhoid and general mortality. 

11. The law of periodicity of inorganic chemical ele- 
ments, enounced by D. I. Mendeleeff in 1869, is in my 
opinion applicable to the distinct group-arrangement of 
organic, living microorganisms. 

5041 South Ashland Avenue. 
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BEGULATION OP THE DIET 
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It will generally be admitted that modern methods of 
infant-feeding have been of very great benefit. It is one 
of the very few accomplishments in dietetics that the 
profession may point to with pride. Yet it differs from 
the older methods of milk feeding chiefly in the fact 
that the nutritive ingredients of the milk are regulated 
quantitatively with greater accuracy. 

Our grandmothers used to dilute cow's milk in giving 
it to infants. Their object was to make the milk "less 
rich" and more digestible, with fewer "curds." They 
were in reality lowering the percentage of protein, which 
in cow's milk is too high for infants. Then they sweet- 
ened it, apparently to make it more acceptable to the 
taste. But this also fulfilled the very desirable object 
of increasing the carbohydrates, which are low in cow's 
milk as compared with human milk. And further, if 
the baby did not gain in weight they used "richer" milk, 
that is, they increased the percentage of fat in the milk 
mixture, thus adding materially to its nutritive value. 

So "modified milk" and "percentage feeding" are not 
new methods — for milk was always modified — but they 
represent the introduction of accuracy in the quantita- 
tive regulation of the infant's food. It has accomplished 
so much that at first sight it seems hard to believe that 
the great advance in infant-feeding is based essentially 
on so simple a thing as greater accuracy, yet this really 
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is the case. The explanation lies in the fact that this 
accuracy permits the physician to regulate the amounts 
of the different foodstuffs — protein, fats and carbohy- 
drates — which comprise the nutritive part of all food. 
He can do this with sufficient accuracy to allow him to 
study the effects of such modification of the amounts of 
the different foodstuffs, and to adapt the diet intelli- 
gently to meet the requirements of the individual case. 
The method needs no defense from us; our object is to 
use its well-known success as an argument for the exten- 
sion of the same principle to other fields — to the regula- 
tion of the diet of adults in all cases in which greater 
accuracy will be advantageous. 

In general, the regulation of the diet of adults by 
physicians is not a matter in which the profession can 
take much pride. With a few directions of "Do take 
this" and "Do not take that" — the selection of the foods 
being largely regulated by tradition based on empiricism 
— the physician leaves the rest to the patient's appetite 
and the judgment of a nurse or some lay person. This is 
equivalent in infant-feeding to the direction : "Feed the 
baby milk" — leaving all other details for the family to 
work out. It is essentially an absurd position, which is 
perpetuated by two factors. One is the lack of apprecia- 
tion by physicians of what may be accomplished by more 
scientific diet regulation ; the other is the difficulty of its 
application in their hands. This is due largely to the 
fact that the present generation of physicians was not 
taught the fundamental facts with any reference to their 
practical application. This latter defect will soon be 
remedied, for the importance of the scientific regulation 
of the diet is being more fully recognized by the profes- 
sion. The medical schools are beginning to give instruc- 
tion along these lines, and the coming generation of 
physicians will be prepared to utilize these valuable 
measures fully. Even now its value in the treatment of 
disease has been proved, and an important question for 
the older physicians to decide is whether they will "keep 
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up with the procession" by adopting this advance in 
dietetics, or will wait for the more efficient youngsters to 
crowd them to one side. 

You need but to mention the word "diabetes" to the 
wide-awake physician of to-day and he will recognize 
that these remarks apply to this disease at least. He 
knows that the most successful treatment of this disease 
is based on the careful quantitative regulation of the 
amounts of carbohydrates allowed in the diet, combined 
with such an adjustment of the other foodstuffs as to 
furnish sufficient nutriment for the needs of the system. 

The old haphazard methods of treating this disease 
are no longer justified. Our duty to our patients 
demands the quantitative regulation of the amount of 
carbohydrates given in the treatment of diabetes, and 
the recognized importance of this measure is again cited 
by us as an argument for the extension of this measure 
over a wider field. 

It has not so generally been recognized that the proper 
regulation of the amount of protein in the food is almost 
as important in the treatment of nephritis as is the 
regulation of the carbohydrates in diabetes. Yet, all 
will admit that the fundamental principle of the treat- 
ment of this disease is to spare the kidneys from unnec- 
essary work. Since one of the chief functions of the 
kidneys is to eliminate the waste products of nitrogenous 
metabolism it necessarily follows that we can secure this 
result best by limiting the amount of the nitrogenous 
material, or protein, that is taken in the food. This 
matter has been emphasized by Von Noorden and others, 
and an article bv one of us, delivered before this Section 
last year, dealt with this matter at length. 1 

A further reason for the quantitative regulation of the 
diet in diabetes and nephritis is the fact that it is not 
only necessary to reduce the amounts respectively of 
carbohydrates in the one case and of protein in the 
other, but that it is of equal importance to make sure 

1. Arnold, H. D. : The Importance of a Low Protein Diet in 
Chronic Nephritis, The Journal A. M. A., Dec. 24, 1910, p. 2193. 
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that the patient is getting a diet of sufficient nutritive 
value to meet the requirements of the system for heat 
and energy and to offset tissue waste. Unless this is 
provided for we add insufficient nutrition or partial star- 
vation to the condition of disease already existing. This 
can best be determined by a calculation of the caloric 
value of the diet. In order to ascertain this we must 
know with some approach to accuracy the amounts of 
food taken, which is another way of expressing the 
quantitative regulation of the diet. 

In another field this same consideration holds. 
Whenever the heart is affected the question of a sufficient 
supply of nutriment to enable it to maintain its strength 
is of vital importance. Unless there is sufficient nour- 
ishment the heart-muscle will weaken, and disastrous 
results will follow. This is of the greatest importance 
in the 6o-called reduction cures for obesity. If in these 
cases the heart is not strong, as is often the case, serious 
and even fatal damage may be done to the heart by cut- 
ting the food down too far or too rapidly. In such cases 
the reduction can be done safely only when the nutritive 
value of the diet is followed closely. Furthermore, it 
hardly needs to be argued that in any system for reduc- 
ing the weight the quantitative regulation of the diet 
will enable the physician to study the case more intelli- 
gently and to get more satisfactory results than if this 
measure is neglected. This is true whether there is any 
danger from the heart or not. 

In many cases of apparent neurasthenia and debility 
or malnutrition we have found that a calculation of the 
diet not only helps in the understanding of the case and 
in the diagnosis but points the way to treatment and 
enables us to give a more accurate prognosis. 

It is interesting to note that recently the diet in cases 
of tuberculosis has been the subject of extensive study 
from this point of view. It has been proved that 
patients do as well or even better when such study and 
quantitative regulation provides a well-balanced diet, 
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with an abundant but not excessive amount of nutri- 
ment. 

In gout and those forms of rheumatism in which 
metabolism is at fault the quantitative regulation of the 
food is important. These conditions are not as yet as 
well understood as we might wish in these respects, but 
this method will enable us to give more scientific consid- 
eration to the problems which these diseases bring up. 
In this way we may hope for a better chance for a suc- 
cessful solution of these problems. In both diseases the 
cutting down of the protein of the diet seems advan- 
tageous, and in gout that careful regulation of those 
articles of food that contain purin bodies, which is an 
essential feature of the treatment, can best be secured by 
the quantitative regulation of the diet. 

We have pointed out a number of conditions in which 
the quantitative regulation of the diet will be of aid 
and in many cases it is essential to successful treatment. 
Few will deny the desirability of such measures. The 
question arises whether it is practicable in application. 
In order to carrv out these measures we must know with 
some accuracy the composition of food and we must 
understand a few of the fundamental principles of 
dietetics. Fortunately, the more recent books on treat- 
ment have taken up these matters in some detail. With 
some patience and study the matter can be worked out. 
In many of the diseases mentioned, the text-books or 
monographs will give the desired information. At first, 
the work is difficult and time-consuming, because it is 
new and is more or less complicated, but familiarity 
soon brings facility, and the results well repay the time 
and trouble involved. We have used the diet chart pre- 
pared by one of us (Arnold) in practice for several years 
and have found that it simplifies the problem a great 
deal, and makes it feasible to do this work in private 
practice satisfactorily, when once the physician is con- 
versant with the method of its use. We have repeatedly 
found that an intelligent nurse can use these charts not 
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only to record, but to calculate the diet, and this has 
been done also by intelligent members of the family of 
the patient. Such reports enable the physician to follow 
his case with little trouble and to handle it much more 
intelligently. These charts are published by the W. B. 
Saunders Company. They are not essential for this 
work, for all that is essential is for the physician to get 
his data from any reliable source and he can apply them 
in any convenient form. Such charts merely bring con- 
venience in such methods. With such an aid we have 
found it perfectly feasible to carry out this work in prac- 
tice. From an extended experience with this work we 
can sav with confidence that it is well worth while in 
any condition where the diet enters as an important 
factor in treatment. By such means we raise dietetics 
from unintelligent empiricism to a fairly satisfactory 
scientific basis. 

427 Beacon Street. 

ABSTRACT OF DISCUSSION 

Dr. Wilder Tileston, New Haven, Conn.: The quantitative 
regulation of the diet is of extreme importance in the treat- 
ment of all conditions of undernutrition and obesity. It is 
not at all difficult to regulate the diet in this way if one 
obtains tables showing the nutritive value of foods. Such 
tables can be obtained from Bulletin 28 of the Department of 
Agriculture, on the payment of 10 cents. The principles gov- 
erning the diet of the ill are frequently misunderstood and 
misapplied — more so than other principles in medicine. 



LABORATORY DIAGNOSIS OF SYPHILIS* 
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Laboratory aids to the clinical diagnosis of syphilis 
have developed rapidly since the announcement by 
Schaudinn and Hoffman 1 in 1905, of the Treponema 
pallidum as the probable causative agent. Prior to that 
time the rarely used Justus test (increase of hemo- 
globin after the administration of mercury) was the 
only laboratory procedure. A subject so vast and 
important can be approached from many sides, the more 
important being the technical, clinical and experimental. 
Therefore, it will be necessary to limit this paper to 
those of more general and practical use, and to avoid 
long technical descriptions ; in other words, to present to 
the general practitioner the value and limitations of the 
various laboratory methods, rather than to dwell on the 
means of carrying them out. 

SMEARS 

This was the first method used generally for the pur- 
pose of demonstrating the presence of the Treponema 
pallidum. Many stains and mordants have been used. 
These divide themselves into two general groups: first, 
the more intense anilin dyes together with various mor- 
dants and, second, various modifications of the Roman- 
owsky stains. I find the following method exceedingly 
satisfactory, but I do not wish to be considered as limit- 
ing the satisfactory methods to the one described. 

* From the Serological Laboratory, University of California Hos- 
pital. 

1. Schaudinn und Hoffman : Arb. a. d. k. Gsndhtsamte., 1905, 
xxli. r>l!7. 
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The smears are first fixed in the fumes of osmic 
acid, then immersed in a weak solution of potassium 
permanganate as a mordant, washed in distilled water 
and covered with Giemsa stain diluted 1 to 10. They 
are heated on a copper plate for twenty minutes ; the 
slides are then washed in distilled water and dried in 
the air. 

By this method the treponemas are stained a deep 
purple. 

Steams' silver method stains the treponema a deep 
black but distorts their outline somewhat. In addition, 
it is verv difficult to obtain a solution of silver nitrate 
that will not precipitate a granular film on the smear. 

Another method generally used on account of its 
extreme simplicity and rapidity is that described by 
Burri 2 in 1909, commonly known as "the India ink" 
method. A loopful of serum obtained from the lesion is 
mixed with a loopful of good India ink, preferably the 
Chin-Chin liquid pearl ink, and the mixture is rapidly 
spread over the slide as in making a blood-smear. After 
the film dries it is examined under an oil immersion 
lens, without mounting. The field appears as a brown 
or black background in which the treponemas, blood- 
cells, etc., stand out as colorless refractive bodies. Objec- 
tion has been raised by Barach 3 to this method. He 
states that certain inks contain extraneous fibrils which 
resemble in form the treponema. I have never noticed 
this, but the fact that the presence or absence of the 
treponema must be determined not by finding the micro- 
organism but by seeing the unstained space which it 
occupied and that these spaces are often distorted in 
shape, appears to be a valid objection to this method. 

The Treponema pallidum and the Spirochceia refrin- 
gens can easily be differentiated by this method, but it 
is impossible to distinguish between the Treponema 

2. Burrl : Das Tuschererfahren als einf aches Mlttel zur LOsung 
elnlger schwlerigen Fragen der Bakterloscopie, Jena, 1009. 

3. Barach : Warning Against the India-Ink Method for the 
Spirochete Pallida, The Journal A. M. A., Nov. 26, 1010, p. 1802. 
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pallidum and the Treponema dentium. This applies, 
however, only to smears taken from lesions of the mouth. 

SECTIONS 

In making sections of syphilitic tissue there is no 
doubt that the Levaditi method (impregnation with 
nitrate of silver) is best in tissues from hereditary 
syphilis, and that the Levaditi and Manouelian method 
is preferable in all other syphilitic tissues. 

FRESH 8PECIMEXS 

By far the best method of finding Treponema pallidum 
is in fresh preparations by means of the dark-field con- 
denser. When using this method as well as when 
making smears, great care must be taken in obtaining 
the material. No antiseptic solutions should be used 
prior to the examination. In primary lesions the sur- 
face is first washed with normal salt solution, and anes- 
thetized, if necessary, with novocain and epinephrin, 
locally. The entire indurated area is then picked up 
with a long-pointed hemostat and squeezed until the tis- 
sue becomes blanched. Then the surface is scraped until 
a clear serum exudes, and from this serum the slides or 
smears are made, diluting with normal salt solution if 
necessary. 

Serum can be obtained from secondary syphilids by 
first applying a Bier cup and then proceeding as above. 

In lesions of the mouth the surface is rubbed thor- 
oughly with normal salt solution and curetted, the 
upper surface being entirely removed before making the 
slides for examination. 

Although I have attempted it frequently, I have never 
been able to demonstrate the presence of treponemas in 
the blood either in fresh specimens or smears. The ad- 
vantages of the dark-field method are its quickness and 
its reliability. In a number of instances the treponemas 
have been demonstrated in the dark field in large num- 
bers, while smears from the same lesion stained with 
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Giemsa and India ink show but a few or none present. 
The advantage of an early diagnosis is shown by the fol- 
lowing cases : 

Cask 1.— Patient.— Mr. M., Dec. 30, 1910. Clinically, a 
typical chancre of penis of three weeks' duration; glands pal- 
pable in both groins; no Treponemata pallida found by dark 
field or smears. Wassermann negative. Frequent examination 
revealed no Treponemeta pallida. 

Jan. 18, 1911. — Without treatment, the primary sore almost 
entirely disappeared, the inguinal glands became smaller. A 
Wassermann reaction was negative. Up to the present time 
absolutely no clinical signs have manifested themselves. The 
patient at no time had any anti-syphilitic treatment, nor was 
the sore treated in any way except with boric acid. 

Case 2.— Patient.— Mr. R., Feb. 13, 1911: There was a slight 
indurated sore in the sulcus; the glands on the right side were 
enlarged and tender; examination under dark field showed 
many treponemas present. 

Feb. H, 1911. — 0.5 gm. salvarsan administered intraven- 
ously. 

Feb. 15, 1911. — No Treponemata pallida were found under 
the dark field. 

Up to the present time no further clinical signs have mani- 
fested themselves. The Wassermann reaction was negative 
before the administration of salvarsan, positive ten days after 
the injection, negative twenty-four days after the injection, 
and has remained negative ever since. 

Case 3.— Patient.— Mr. A., April 18, 1911: The patient had 
a chancre of eight days' duration. Many Treponemata pallida 
were found in the dark field. On the same day the chancre 
was excised and 0.5 gm. salvarsan given intravenously. Up 
to the present time, no secondary rash or other manifestations 
have developed. A Wassermann reaction was positive before 
the administration of salvarsan and weakly positive ever since. 

SERUM DIAGNOSIS 

The diagnosis of syphilis by the above-mentioned 
methods is naturally confined to the early stages of the 
disease. By means of the Bordet-Gengou 4 complement 
fixation reaction, as described first in this connection by 
Wassermann, Neisser and Brack/ another method of 

4. Bordet-Gengou: Ann. de l'lnst. Pasteur, 1901, p. 289. 

5. Wassermann, Neisser and Bruck : Deutsch. med. Wchnschr., 
1906, xxxli, 745. 
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laboratory diagnosis has been added to the physician's 
armamentarium. The consensus of opinion at the pres- 
ent time is that this reaction in syphilis is a specific 
antigen-antibody combination in which the antigen used 
is closely related to the lipoid substances, and in which 
the antibodies react not alone with the specific syphilitic 
antigen but also with some of the constituents of normal 
tissue. It is probable that the substances which owe 
their origin to the luetic infection possess a certain chem- 
ical relationship to lecithin. 

On account of the complicated technic of this reaction 
many investigators have attempted to modify and sim- 
plify it. The Noguchi 8 method is best known in this 
country and appears to be of sufficient value to be used 
instead of the method described by Wassermann. It also 
eliminates one source of error by the use of an anti- 
human amboceptor and furthermore requires a smaller 
amount of blood-serum. This becomes quite a factor 
when endeavoring to obtain a sufficient amount from 
infants. In a long series of cases in which both the 
Noguchi and the Wassermann systems have been used 
the results were parallel when the same antigen was 
employed. 

In obtaining blood for these reactions a tourniquet is 
applied to the arm and one of the superficial veins of the 
forearm is punctured with a dry sterile needle. About 
5 c.c of the blood are permitted to flow into a clean test- 
tube and allowed to coagulate in the position of an agar 
slant. The tube is then turned over and the clear serum 
separated from the clot without the need of a centrifuge. 
In children, and in people with small superficial veins, 
the blood is collected from the finger in a Wright's tube. 
Care must be taken that in collecting the patient's blood 
no alkaline or acid liquids come in contact therewith. 
The serum should be kept on ice until ready to use, a 
badly infected serum may give erroneous results. If an 



6. Noguchl: Jour. Exper. Med., 1900, xl, 302; Serum Diagnosis 
of Syphilis, Ed. 2., 1911. 
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acetone-insoluble antigen is used, the serum can be 
employed in both an active or inactive state. 

The antigen used in the laboratory, in both the Was- 
sermann and the Koguchi systems, is made from syphil- 
itic or normal human heart and liver extracted with 
alcohol, fractionated with acetone, and then dissolved in 
methyl alcohol. It is titrated by the method described 
by Noguchi. An antigen can be obtained from either 
syphilitic or normal tissue, but from my experience it 
appears that the percentage of good antigens obtained is 
greater when syphilitic material is used. It must be 
remembered that the reaction is a quantitative one and 
an exact proportion must be maintained between the 
various reagents. Great care is necessary in selecting a 
proper antigen and the variation in results reported by 
different workers is frequently due to the use of an 
improperly made and titrated antigen. 

For those working continuously with the complement 
fixation reaction, there appears to be no advantage in 
the use of antigen and amboceptor dried on filter paper. 
Experiments with these papers, when controlled with 
liquid reagents, have shown that those papers impreg- 
nated with antigen will not keep as long as a liquid 
extract maintained in the ice-box. 

DIAGNOSTIC VALUE 

Beports of the diagnostic value of the complement 
fixation reaction varies greatly with different workers. 
In a series of 1,350 cases my results have been as fol- 
lows: 

Percentage -f- 

Primary syphilis 93 

Secondary syphilis 97 

Tertiary syphilis 82 

Hereditary syphilis 100 

Early latent syphilis 56 

(Treated and untreated) 

Late latent syphilis 60 

(Treated and untreated) 

Tabes 77 

General paresis 98 

Cerebrospinal syphilis 71 
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In a total of 142 cases, from which syphilis could not 
be excluded as an etiologic factor, the number of positive 
cases was 106; negative, thirty-six. 

In cases from which syphilis can be eliminated as a 
factor : Total 182 : Positive, seven ; negative, 175. 

Of the positive, six were leprosy and one carcinoma. 
The presence of hereditary or acquired lues could not be 
excluded in three of these cases. 

The great value of this reaction in the detection of 
syphilis as an etiologic factor and of latent syphilis has 
been amply brought out by many investigators. Chronic 
myocarditis, and aortitis, valvular insufficiency, aneu- 
rysm, hemiplegia, adult epilepsy, cirrhosis of the liver, 
may now be traced to a syphilitic etiology. 

In my series there are a number of syphilitic families 
in which positive reactions were obtained in some of the 
offspring showing no clinical symptoms. 

The reaction is also of great value in the determina- 
tion of the need of further treatment Most all observ- 
ers have found that positive results are more frequent in 
untreated or insufficiently treated patients. 

EFFECT OF TBEATMENT 

From the literature, and also in my experience, in the 
majority of cases a positive reaction becomes negative 
after the administration of a greater or less amount of 
mercury. In hereditary lues a positive reaction may 
persist despite the administration of a large amount of 
mercury and potassium iodid. It may persist after the 
disappearance of the clinical signs, or it may return 
after once having become negative, the administration 
of mercury having been stopped. In a series of 116 
cases, in which salvarsan has been administered, the 
results were as follows : 

Twenty-eight patients were given more than one dose ; 
three were given more than two doses. All were positive 
before administering the salvarsan. 
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Per cent. + 

End of two weeks 51 

End of one month 37 

End of two months 18 

End of three months 16 

End of four months 15 

Remained positive to date 18 

Returned after once negative, 11 per cent. 
CEREBROSPINAL FLUID 

The usual methods of examining cerebrospinal fluid 
for the purpose of determining the presence or absence 
of syphilis are, cytologic examination, the Nonne 7 
ammonium sulphate reaction, the Noguchi 8 butyric acid 
reaction and the complement fixation reaction. In the 
main, these reactions have their greatest value in 
patients suspected of having tabes, cerebrospinal lues, 
general paresis, and in psychiatric cases. In using the 
Nonne reaction I use the ring method of Eoss and 
Jones. 9 In the butyric acid test care must be taken that 
the butyric acid is fresh and that only a flocculent pre- 
cipitate, which appears within two hours after heating, 
is called positive. In carrying out the complement fixa- 
tion reaction with the cerebrospinal fluid, it has been 
found by titration that an amount equal to ten times the 
quantity of blood-serum must be used. The presence of 
a positive Nonne and butyric acid test indicates an 
increase in the globulin content of the cerebrospinal 
fluid, and mav be obtained in cases of acute inflam- 
matory meningitis. In tabes I have obtained positive 
reactions in the cerebrospinal fluid, while the reaction 
on the blood-serum was negative. This result has also 
been obtained in several cases of cerebral syphilis. 

In a few cases of tabes the globulin content did not 
appear to have been increased, but the complement fixa- 
tion reaction was positive. In none of these cases, how- 
ever, was the cell-count positive. In general paresis the 
inhibition of hemolysis is almost always absolute. 

7. Nonne : Clinical Diagnosis of the Syphllogenous Diseases of 
the Central Nervous System, July 24, 1000, p. 289. 

8. Noguchi: Proc. Soc. Exp. Biol, and Med., 1009, vl, 77. 

9. Boss and Jones: Brit. Med. Jour., 1909, 1, 1111. 
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In tabes, cerebrospinal lues and general paresis the 
complement fixation reaction should be done both on the 
blood-serum and on the cerebrospinal fluid, for {lie 
syphilitic etiology in some cases may be missed if the 
blood-serum alone is examined. 

The complement fixation reaction with relation to 
milk, urine, transudates, etc., will not be entered into as 
they have no practical bearing on this subject. 

A large number of modifications of the original Was- 
sermann reaction have been described, but so far, with 
the exception of the Wassermann and Noguchi systems, 
all are subject to the same criticism, namely, that indefi- 
nite amounts of the amboceptor, complement, and blood- 
corpuscles are used. 

The various precipitate reactions described are not as 
reliable as the complement fixation reaction. 

MEIOSTAGMIN REACTION 

Ascoli and Izar 10 utilize the fact that when a specific 
antigen and a serum containing its corresponding anti- 
body are mixed a lowering of the surface tension of a 
drop results. This phenomenon has been utilized in the 
diagnosis of syphilis by first determining the number of 
drops in a given bulk of patient's serum, and then 
determining the variation from that number after the 
antigen has been added to a like quantity. My 
experience with the stalagmometer of Traube leads to 
the conclusion that this instrument is too delicate for 
the use of the general practitioner. The surface tension 
is changed by so many factors, such as vibration, tem- 
perature, specific gravity, etc., making it of little use 
outside of a well-equipped physical laboratory. 

SCHURMANN COLOR REACTION 

With a limited number of serums I have been unable 
to obtain results as noted by Schurmann. A number of 
definitely negative serums gave a positive reaction. 

10. Ascoli and Izar : Mtinchen. med. Wchnschr., Jan. 11, 1910. 
p. 62; Jan. 25, 1910, p. 182; Feb. 22, 1910, p. 403; May 3, 1910, 
p. 954 ; May 31, 1910, p. 1170. 
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CONCLUSIONS 

1. Examination by the dark-field condenser is the 
surest and most rapid method of determining the pres- 
ence or absence of the Treponema pcdlidum. 

2. The success with fresh specimens and smears de- 
pends largely on the care used and the manner of mak- 
ing the preparations to be examined. 

3. The early diagnosis of syphilis becomes more 
important on account of the advantage obtained in 
aborting the disease in many instances by the use of sal- 
varsan. 

4. Serum diagnosis of syphilis is of great value 
throughout the course of the disease after the infection 
becomes systemic. 

5. The complement fixation reaction is of value in 
determining a syphilitic etiology and the effect of treat- 
ment. 

6. In patients under treatment a negative complement 
fixation reaction is not of the same value as a positive 
one in determining the presence or absence of the dis- 
ease. 

7. In certain forms of parasyphilis a negative reac- 
tion does not entirely exclude the presence of syphilis. 

8. In syphilis of the central nervous system the com- 
plement fixation reaction should be done with the cere- 
brospinal fluid as well as with the blood-serum. 

9. Great care should be taken in selecting and making 
antigens used in the complement fixation reactions. The 
reaction is a quantitative one and the accuracy of results 
are dependent entirely on the quantitative relation 
between the various reagents. 

10. With properly selected antigens the Wassermann 
and Xoguchi methods are equally reliable. 



VISCERAL SYPHILIS 
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Visceral syphilis is not limited to the tertiary stage. 
Lesions of the viscera may occur during the secondary 
period of syphilis, but visceral syphilis occurs chiefly in 
the tertiary period. 

Clinical evidence of visceral syphilis occurs more fre- 
quently in disease of the liver or heart and blood-vessels 
than of any other organs of the body. Fever of a septic 
remittent or intermittent type is not an infrequent event. 
It is not unusual to find chills, fever and sweat resem- 
bling malarial fever. Indeed, the fever of visceral syph- 
ilis is frequently mistaken for malaria, tuberculosis, 
typhoid fever or rheumatism. The fever will frequently 
recur at intervals over years of time. Gummas are 
usuallv the source of such fevers and the fact that a 
gumma may spontaneously heal and disappear, and, 
especially if the patient is put to rest, is not usually 
recognized. While the condition may be obscure in these 
febrile conditions, a thorough examination, including a 
close survey of the liver and other organs of the body, 
the serum Wassermann test and the use of mercury and 
the iodids will frequently clear up the diagnosis. 

Syphilis of the respiratory system is not of common 
occurrence. The trachea, the bronchi and the lung may 
be involved. A congenital syphilis of the lung in the 
form of a white pneumonia, described by Virchow, is 
not of frequent occurrence. Those whose practice is 
limited to the diseases of children frequently recognize 
the disease. Usually it is fatal. Acquired syphilitic 
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infection of the trachea, bronchi and the lung is of such 
infrequent occurrence that it does not come within the 
experience of the general practitioner and is seen only 
as a rare event in a rather large hospital practice. 
Gummas resulting in ulcer or in scars and contraction of 
the trachea and bronchi are sometimes found and recog- 
nized by concurrent evidence of syphilis elsewhere in the 
body, or by the improvement from the use of antisyph- 
ilitic treatment. The symptoms are not at all charac- 
teristic, usually consisting of cough and dyspnea with an 
expectoration free of tubercle bacilli and evidences of 
other diseases. Acquired syphilis of the lung usually 
occurs in the form of gummas near the hilum or some- 
time within a lobe. Cough with chills and an intermit- 
tent type of fever, rather profuse expectoration with 
enlargement of the superficial lymph-glands as well as 
those of the mediastinum are usually found. The physi- 
cal examination may simulate that in tuberculosis or in 
bronchiectasis. The absence of tubercle bacilli in the 
sputa, the evidence of syphilis through the history of the 
patient or evidence of syphilis elsewhere and response 
to antisyphilitic treatment help to verify a diagnosis. 

Case 1. — Patient. — I have seen one patient of this kind: 
H. S., aged 26, Hebrew, single, traveling salesman, presented 
himself with a complaint of cough, febrile condition, sweats 
at night, loss of weight and strength, diminished appetite. At 
first he denied syphilitic taint. Expectoration was rather 
profuse and contained mucopus, saprophytic bacteria and no 
tubercle bacilli. 

Examination. — There was a relative dulness over the left 
upper lung, especially in the region of the interlobular fissure 
behind, increase of tactile fremitus and voice sounds, broncho- 
vesicular breathing and moist rales, both fine and coarse. 
Lymph-nodes existed in the posterior triangles of the neck, 
the supratrochlear and other superficial glands enlarged and 
firm. 

The patient was closely questioned because of the presence of 
the enlarged lymph -nodes of the postcervical region and of the 
supratrochlear region. Finally, he admitted an acquired 
syphilis of five years before with only superficial and inade- 
quate treatment. 
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Treatment and Result. — The use of inunctions of mercury 
and a moderate dosage of iodids resulted in surprisingly rapid 
improvement and a final disappearance of all evidence of local 
lesion and of symptoms. The patient continued on the treat- 
ment for a year and remained well. 

A chronic bronchopneumonia is said to occur in the 
lung of a syphilitic type, but the literature does not con- 
tain many examples and I have never seen one that I 
have recognized. 

Tertiary syphilis of the alimentary canal is recognized 
but is rare. Ulcers of the esophagus following a prob- 
able gumma, or by extension from ulcerative processes 
of the pharynx, occur with resulting difficulties in swal- 
lowing or the formation of strictures from the scar 
contraction. 

Diffuse acute gastritis is said to occur and also syph- 
ilitic ulcer. Nodular gummata of the stomach are rare, 
but cases are cited, including descriptions of this con- 
dition by Simon Flexner. 

Enteritis with swelling of the lymph follicles and 
enlargements of the mesenteric glands occurs rarely. 
Ulcers may result from follicular enteritis. Gummata 
may appear in the mucous membrane of the intestine 
with resulting ulcer and, if healed, with scar contraction 
and stricture. 

The rectum mav be infected directlv from the vulva 
or from condylomata. Ulcers of the rectum of syphilitic 
origin are more common in women than in men. 

The spleen may be enlarged in the early stage of 
syphilis. Gummas of the spleen are common and one 
of the sources of fever. Cicatrices of healed gummas 
are frequently found post mortem. Amyloid degenera- 
tion of the spleen of syphilitic origin is seen in patients 
with syphilitic amyloid liver. 

The liver is the most common seat of visceral syph- 
ilis. The syphilitic process may consist of a diffuse 
interstitial hepatitis with enlargement of the organ, 
which may occur congenitally. In this condition the 
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liver is large, smooth and the cut surface is of a gray 
yellow appearance. It may appear early and usually is 
fatal. The same type may occur in later life, most com- 
monly in adolescence associated with other evidences of 
syphilis in the form of interstitial keratitis, rhagades, 
Hutchinson's teeth and sometimes with small stature 
amounting to infantilism. 

A diffuse interstitial hepatitis of the acquired type 
may occur, which partakes frequently of hypertrophic 
cirrhosis. In this type the liver is enlarged, smooth and 
sometimes tender to the touch. There may be a moder- 
ate jaundice, and fever of the intermittent type is not 
infrequent associated with chills and sweats. An atrophic 
cirrhosis with recurring ascites may also occur in 
acquired syphilis. This may be a later stage of the 
hypertrophic form. Gummas may appear in the hilum 
of the organ and by pressure on the portal vessels 
produce ascites. 

The lesion may consist of gummas in the form of 
tumors measuring from 2 mm. in diameter to the size 
of a fetal head. They may be single or multiple. These 
tumor masses may produce enormous enlargement of 
the organ. There may be jaundice. Usually there is an 
intermittent or remittent type of temperature with or 
without chills, and frequently there are night sweats. 
There may be great tenderness and spontaneous pain. 
With small gummas the clinical phenomena may last 
for a variable period and disappear. Recurrences over 
years of time are not unusual. Lessened strength, en- 
durance and loss of weight and a muddy complexion are 
of frequent occurrence. Gummas situated near the blood- 
vessels or gall-bladder may simulate other diseases. The 
following case is an example : 

Case 2. — Patient. — L. S. S., aged 37, railway engineer, con- 
tracted lues in 1897. In June, 1898, he noticed dull pain in 
the border of ribs in the region of gall-bladder. This was 
aggravated by motion. Sometimes after meals he experienced 
severe attacks of colicky pain radiating from the right hypo- 
chondrium. He had also suffered from chill, fever, sweat and 
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jaundice. There was some nausea with these attacks. The 
paroxysms of chill, fever, Bweat and pain occurred at irregu- 
lar intervals during 1898 and then there was a period of rela- 
tively good health. 

Examination. — On Sept. 29, 1899, the patient was first 
examined. His weight was 145 pounds, a loss of 20 pounds. 
A slight coating of the tongue. No enlargement of lymph 
palpable glands. The lungs and heart presented no abnormal 
condition. The liver was moderately enlarged and easily felt 
below the costal edge. The border was smooth, rounded, 
slightly resistant, and very tender to the touch. A mass 
could be felt in the region of the gall-bladder. The urine 
(specific gravity 1.020) contained a trace of bile, no albumin, 
no sugar, no casts. The blood showed no plasmodia; 9,000 
leukocytes per c.c. 

Operation and Result. — A diagnosis of calculous cholecystitis 
was made and the patient was sent to Mercy Hospital where 
he was operated by Dr. Christian Fenger. Multiple gummas 
of the liver were found; the largest one situated just behind 
the gall-bladder, which was infected by the gumma. No gall- 
stones were present. The patient rapidly recovered from the 
operation and made a rapid improvement with the use of 
inunctions of mercury followed by potassium iodid. The 
absence of syphilitic lesions of the superficial glands, skin, 
etc., and the typical symptoms of gall-stones due to the infec- 
tion of the gall-bladder from a gumma, led to a wrong diag- 
nosis. 

The following cases are examples of gummas of the 
liver existing for a long period of time and unrecognized : 

Case 3. — Patient. — M. E. C, aged 54, presented himself 
Sept. 2, 1907. He had suffered from malaria while living in the 
south in 1887. Otherwise had rugged health until two years 
ago. Then illness developed in the form of fever with a tem- 
perature of 101 or more at night, sometimes preceded by chill 
and in the night the fever disappeared with a sweat. The 
morning temperature was either normal or subnormal. Med- 
ical care did not benefit him. The following summer was spent 
in Canada at the seashore. During this time the fever dis- 
appeared to recur the next fall with purpura of the legs. 
During this period he took quinin for what was supposed to 
be malaria, although no plasmodia were found in the blood. 
Following the purpura, copper-colored pigment spots remained 
in the skin. The summer of 1906 he spent in Europe and 
for a part of the time at Vichy, France, where he was sent by 
a physician of Paris. There the condition improved without 
anything but general treatment. On the return voyage fever 
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developed, which confined him to his bed during September 
and October. Then he was up and about again with a return 
of fever in December, 1906. This relapse of December, 1906, 
disappeared after general treatment with quinin and rest 
during January and February, and the patient remained well 
until July, 1907. Again fever appeared and continued until 
Sept. 2, 1907, the date of the first examination; then he had 
fever usually of 101 or more every evening, a normal tempera- 
ture in the morning and sometimes a chill preceding the tem- 
perature of afternoon and a sweat at times in the night. He 
had lost a great deal in weight, from 178 pounds (maximum) 
to 132. His appetite was poor, and he was troubled with a 
good deal of flatulence. The bowels were constipated; patient 
had had hemorrhoids for yearB which often bled. He had no 
disturbance of the urinary tract; denied venereal disease. He 
used whiskey largely, as much as fifteen drinks a day at times. 

Examination. — Patient looked ill and sallow; there was no 
subcutaneous fat; the muscles were flabby. There were no 
lymph-gland enlargements. Lungs and heart were normal; 
spleen palpable at the end of deep inspiration. The liver was 
tender and enlarged, projecting 2 or 3 cm. below the costal 
edge; surface smooth excepting at one point where a nodule 
in the right lobe could be felt. The whole organ was tender 
to the touch. Stomach tympany extended to the umbilicus. 
Rectum congested and many hemorrhoidal tumors appeared 
with the use of the speculum. Urine: a specimen, clear, 
specific gravity 1.015, acid, a faint trace of albumin, a trace of 
bile pigment, no sugar, a few hyalin and faintly granular 
casts. The blood: hemoglobin 70 per cent. (Dare), reds 
4,800,000, whites 9,000. No plasmodia were found in either 
fresh or stained specimens of the blood. 

Treatment and Result. — In spite of the fact that the patient 
denied syphilis, a diagnosis of probable gumma with inter- 
stitial hepatitis of syphilitic origin was made and he was 
treated at the Presbyterian Hospital, Chicago, for about six 
weeks by the deep intramuscular injections of bichlorid of 
mercury in the dose of 1/6 to y z gr. given every day or every 
other day. Following the use of 20 injections of mercury he 
was given gradually increasing doses of potassium iodid. 
Under this treatment there was a rapid subsidence of all 
symptoms and of the evidence of visceral disease. The 
improvement was phenomenal, the patient rapidly gaining 
in strength and weight and a full restoration to health. The 
patient has remained so until the present time. A recent com- 
munication from him includes the statement that his weight 
is the full normal and he is entirely well. Subsequent to his 
treatment in the Presbyterian Hospital his physician carried 
out similar treatment at periods during 1908 and 1909. 
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Case 4. — Patient. — C. K., aged 60, married, railway busi- 
ness, presented himself on Dec. 24, 1904. He had contracted 
lues fifteen years previously. For ten years he has 'had dis- 
turbance of the stomach in the form of pain in the epigas- 
trium, of a cramping character which came on soon after 
taking food. The pain sometimes is relieved by an aromatic 
drink. The pain is dull and sometimes griping in character. 
Recently he had used a stomach-tube which has diminished 
the attacks and usually immediately relieved him. No 
analyses have been made of the stomach condition. A year 
before examination he suffered from what was described as 
ulcer of the mucous membrane of the nose for which he 
received local treatment and was also given some potassium 
iodid. Recently, the pain in the epigastrium had recurred 
and was not relieved by lavage. There was an occasional 
chill with slight fever and sweat but these febrile attacks 
wore not continuous. 

Examination. — The patient's general appearance was 
healthy, and general nutrition good. There were no palpably 
enlarged lymph-glands. Throat was normal; lungs negative; 
the left heart border dulness extended to the left nipple. The 
apex-beat was normally situated, the heart action regular. 
The aortic second tone was accentuated. There was no palpa- 
ble thickening of the blood-vessels. The arterial tension was 
140. The liver was palpably enlarged, projecting 5 to 7 cm. 
below the costal edge. It was smooth, firm and tender to the 
touch. A distinct mass could be felt in the right lobe near 
the region of the gall-bladder. The Bpleen was not palpable. 
Stomach tympany extended to the umbilicus. Pupillary and 
patellar reflexes were normal. Temperature was 100.8, pulse 
90, respiration normal. Blood: 3,800,000 reds, 60 per cent, 
hemoglobin (Dare), 17,400 leukocytes with polynuclears pre- 
dominating. Urine: a specimen, 1.015, acid, trace of albumin, 
a few hyalin and finely granular casts. A twenty-four-hour 
urine amounted to 1,000 c.c, specific gravity 1.015. An 
Ewald meal showed a total acidity of 28, free hydrochloric 
acid 15, combined 13, no lactic acid, no blood, no increase of 
leukocytes. 

Treatment and Result. — The patient was given deep intra- 
muscular injections of salicylate of mercury in the dose of 1 
grain every day or every second day and after twenty injec- 
tions was given potassium iodid in the dose of 15 to 30 grains, 
three times a day. Immediate improvement followed the 
mercurial treatment with a rapid recovery to good health. 
The patient not only was restored to a good condition of health 
but all stomach symptoms disappeared and have remained 
absent to the present time. A recent Wassermann test was 
negative. 
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Case 5. — Patient. — F. B. S., a German-American, 38 years 
of age, a clerk by occupation, presented himself on Jan. 5, 
1905. He complained of great general weakness, poor appe- 
tite, heaviness and fulness in the stomach after meals, a sense 
of weight in the right hypochondrium with soreness, pain in 
the right side and a fever every day in the late afternoon with 
occasional sweats at night. He had contracted lues fourteen 
years previously and had taken treatment for it off and on for 
years. 

Examination. — The patient was a man of good physique 
with poor general nutrition, a muddy complexion with slight 
yellowness of conjunctiva. The temperature was 100, the 
pulse 90, no palpable glandular enlargements. The mucous 
membranes were rather pale, the tongue moderately coated. 
The throat and lungs were normal. The heart presented no 
abnormal signs. The liver was distinctly enlarged, projecting 
5 or 6 cm. below the costal edge, and was somewhat firm and 
tender. In the parasternal line there was a distinct mass in 
the right lobe. The spleen was not palpable. There was a 
spindle-shaped swelling of the right femur at the junction of 
the middle and lower thirds. It was nodular, tender and was 
painful when the patient attempted to walk. An x- ray exam- 
ination of the thigh showed a swelling of the shaft of the bone 
which involved not only the periosteum but the bone itself. 
The blood examination showed 63 per cent, hemoglobin (Dare) , 
4,200,000 reds, 10,000 whites. The urine: 1.015, a trace of 
albumin and a few hyalin and granular casts. 

Treatment and Result. — The patient was treated at the 
Presbyterian Hospital for three weeks. During this time he 
was given deep intramuscular injections of 1 grain of salic- 
ylate of mercury every day followed by potassium iodid in 
the dose of 10 to 30 grains three times a day. Immediate 
improvement followed the use of mercury and continued unin- 
terruptedly until all evidence of disease disappeared and on 
April 27, three and a half months after he was first seen, he 
presented no physical evidence of disease and showed a gain 
in" weight of 20 pounds. He has been under observation since 
then and has had a series of injections of mercury for two 
periods and the use of the iodid after the injections. He 
remains entirely well. 

Many other cases could be cited, as this form of vis- 
ceral syphilic is very common. 

There can be no question that diffuse interstitial 
hepatitis of a chronic type is of rather frequent occur- 
rence and when treated in a general way develops into a 
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cirrhotic atrophic type. Early antisyphilitic treatment 
would in many instances cure such patients. The scarred 
liver, the result of gummas, or the botryoid liver con- 
sisting of deep fissures comprised of dense bands of con- 
nective tissue partially or completely separating portions 
of the liver into small lobules, is usually without symp- 
toms. Such a type of liver usually is a sequel of syph- 
ilis of the liver either congenital or acquired, or may be 
a latent manifestation. 

SYPHILIS OF THE KIDNEYS 

Syphilitic nephritis is a recognized entity. It usually 
occurs in the secondary stage, but may develop later. 
Nephritis of this type is frequently aggravated by the 
use of both mercury and the iodids. The 83Tnptoms and 
urine condition are those of a chronic parenchymatous 
or sometimes of the interstitial type of nephritis. Fre- 
quently, one is obliged to cease the use of mercury or of 
the iodids because of the aggravation of the condition 
brought about by their use. 

This is not surprising when one knows that mercury 
is excreted by the kidney and may be found in the urine 
as late as one year after the use of that drug, especially 
by the intramuscular injection method. Syphilitic neph- 
ritis may lead to an early death, may develop into a 
chronic type and continue as ordinary nephritis even 
when all syphilitic disease is apparently eliminated. 

Amyloid kidney is of syphilitic origin, is of rare occur- 
rence and gummas of the kidney are rare. 

SYPHILIS OP THE HEART AND BLOOD-VESSELS 

The toxin of syphilis falls with unusual severity on 
the heart and blood-vessels. The morbid phenomenon 
occurs in the following forms : 

1. In the form of nodular para-arteritis which may 
involve any of the small arteries of the body, but occurs 
most frequently in the arteries of the circle of Willis. 

2. As an acute gummatous endarteritis of vessels of 
medium size and sometimes of large ones of the brain 
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and also of the aorta. This is the type in which per- 
foration of the arterial wall may occur and when it 
involves the aorta results in sudden death. 

Such a case I have had in a man 37 years of age, who 
suffered from syphilis eight years before. He had inade- 
quate treatment because he would not submit to the 
necessary discipline and consequently suffered from fre- 
quent manifestations of syphilis, especially of the bones 
of the legs, head, etc. Without evidences of circulatory 
disease he suddenly developed dyspnea and in attempting 
to walk up a moderate-sized hill was seized with great 
pain in the precordium with a sense of suffocation and 
died within a few hours. Post-mortem revealed per- 
foration of the aorta in the first portion of the arch and 
hemorrhage into the pericardium. The perforation was 
due to gummatous endarteritis. 

3. Obliterative endarteritis involving small blood-ves- 
sels of the brain and elsewhere of the body, especially of 
the coronaries. This condition of the coronary arteries 
frequently results in fibrous myocarditis and develop- 
ment of heart inadequacy and with anginal attacks in 
the young, sudden deaths may supervene. 

4. Syphilitic arteritis usually confined to the larger 
blood-vessels and especially to the root of the aorta and 
manifested by the easily recognizable changes in the 
intima and media. Gumma may occur in the heart- 
wall and interfere with the conductivity of the muscular 
fibers. It may appear in the bundle of His and cause 
heart-block. 

RELATION OF SYPHILIS OF BLOOD-VESSELS TO ANEURYSM 

It has been estimated that from 20 to 80 per cent, of 
aneurysms are related to syphilitic disease of blood- 
vessels. This occurs because of the effect of the syph- 
ilitic toxin on the intima, frequently resulting in a split- 
ting of that coat and an undermining of the wall of the 
blood-vessel in consequence. The general nutrition of 
the coat of the vessel is further diminished by a not 
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infrequent obliterative endarteritis of the vasa vasorum. 
A general syphilitic arteritis most frequently affects the 
root and arch of the aorta and consequently aneurysms 
are most frequent in that part of the circulatory appa- 
ratus. Aneurysm may appear long after the initial 
infection. In recent time the Spirochoeta pallida has 
been found in late syphilitic lesions of the aorta and 
explains the progressive nature of such lesions and 
resulting aneurysm. 

The heart itself may show lesions in the form of ver- 
rucose endocarditis. The aortic valves may be involved 
with resulting aortic insufficiency. Not infrequently in 
this condition the coronary vessels are involved with 
resulting myocarditis and anginal attacks. 

Syphilis of the heart and of the blood-vessels may be 
modified by antisyphilitic treatment, but unfortunately 
the good results of such treatment on other organs is 
not so fully realized. 

DIAGNOSIS OP VISCERAL SYPHILIS 

This may be difficult at times and especially diagnosis 
of the lesion of organs which are rarely involved. The 
more commonly involved organs, the heart, blood-vessels, 
liver, spleen and kidneys, present evidences of syphilitic 
disease which may be very obscure, and on the other 
hand may be easily recognized. 

The presence of a septic temperature of a remittent 
or intermittent type, associated with chill, fever, sweat, 
occurring at irregular periods with intervals of latency 
manifested by improvement and apparent health, should 
arouse one's suspicions of syphilis. The condition may 
be mistaken for tuberculosis or malaria more frequently 
than any other febrile condition. The fact that so many 
people deny syphilis and that others are ignorant of the 
presence of the infection makes it a little more difficult. 
I think, however, that one should not consider such nega- 
tive evidence. If a most careful examination fails to 
show positive evidence of syphilis, one may utilize the 
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Wassermann serum test and the mercury-iodid thera- 
peutic test with satisfactory results as a rule. Careful 
blood examinations will exclude malaria, and the tuber- 
culin test may be used in afebrile conditions with com- 
paratively satisfactory results. 

The prognosis of visceral syphilis will vary with the 
condition. A thoroughly carried out treatment in syph- 
ilis of the liver of the acquired form is usually very 
satisfactory. In disease of the kidney one may modify 
the condition, but the damage done to this important 
organ prevents entire recovery. Syphilis of the myocar- 
dium may be also benefited by mercury and the iodids; 
and gummas of the heart, if not destructive of some 
important part like the bundle of His, may be dissipated 
by medication. Syphilis of blood-vessels of all types may 
be improved by brisk mercurial and maximum iodid 
treatment, but one is never sure of the result until the 
medication has been tried. In aneurysm, progressive 
disease of the blood-vessels due to latent syphilis may be 
somewhat modified by specific treatment, but a damaged 
blood-vessel cannot be restored to its original condition. 

TREATMENT 

Mercury remains the best specific medication in syph- 
ilis of all stages. It may be used by mouth, by inunc- 
tion, by deep intramuscular injection or intravenously. 
The deep intramuscular injections offer a most satis- 
factory and easily controlled method of giving a maxi- 
mum amount of the drug. I think that it is the con- 
sensus of opinion that the drug should be administered 
for periods of from fifteen to twenty-five injections, 
daily or every second or third day and repeated again 
after an interval of three or four months until the 
patient is cured. The iodids are of value to dissolve and 
throw out of the body the morbid material of syphilitic 
infection. The iodids are of special value in gummatous 
disease. The dose may be small and give satisfactory 
results in some instances, and in others it must be 
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maximum amounting sometimes to 300 or 400 grains in 
twenty-four hours. The drug should be administered 
at periods like the mercurial treatment. In my experi- 
ence the best results are obtained by using the iodid in 
periods when the mercury is not used. Salivation is less 
likely to occur than when the two are used coincidently. 

Salvarsan is undoubtedly of great value in early syph- 
ilis and in syphilis with gummatous infiltration and 
ulceration. The fact that it will aggravate the morbid 
condition of a heart, blood-vessel or a kidney disease 
prohibits its use in those conditions. The fact that the 
best results are obtained in maximum dose by the intra- 
venous method makes its use limited because of difficulty 
of giving it excepting by those who have a proper tech- 
nic. A maximum dose of salvarsan followed by mercury 
is of undoubted value. 

Mercury and the iodide have long been used with 
great satisfaction and we may continue to use them with 
gratifying results. I doubt very much if salvarsan will 
give us any better results than the rational use of mer- 
cury and iodids. Exceptions may occur in which sal- 
varsan may prove a better remedy. The discovery of 
salvarsan and its undoubted specific effect on the spirilla 
warrants the hope that other drugs may be found of even 
greater specific action in syphilis and other diseases 
caused by these organisms. 

122 South Michigan Boulevard. 
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/. THE VALUE OF THE WASSERMANN REACTION, BY 

A. KEIDEL 

These observations are based on 378 cases examined 
by the Wassermann test at the Genito-TTrinary Clinic 
of the Johns Hopkins Hospital. The technic of the 
test followed the original method of Wassermann, Neis- 
ser and Briick, except in the preparation of the antigen, 
which was made by the method devised by Noguchi from 
syphilitic livers and from normal beef hearts. The unit 
of volume was also reduced and a water bath used in 
place of the air incubator. 

Pifty of the cases examined were definitely non- 
syphilitic, including cases of epithelioma, sarcoma, tuber- 
culosis, Reynaud's disease, scabies, acne, drug-rashes, 
and about twenty other various affections. In every case 
the reaction was negative. 

There were sixty-four cases of undoubted syphilis with 
secondary manifestations at the time the test was made 
and of these 91.4 per cent, gave a positive reaction. 
Somewhat over half of the cases in this group had 
received no treatment and were positive, all those with a 
negative reaction being treated cases. 

Of twenty-one cases with undoubted tertiary manifes- 
tations 62 per cent, were positive — four cases being 
doubtful. In all but three cases courses of antisyphilitic 
treatment had been received. 
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In twenty-three cases with early primary lesions and 
demonstrable Spirochete pallida twelve, or 52.2 per 
cent., were positive and one case was doubtful. 

As no diagnosis had been made in most of the cases 
coming for the serum examination I was interested to 
note in what percentage the test had been of aid in estab- 
lishing the diagnosis. In order that this may be clearly 
appreciated I have divided all the cases into five groups, 
as follows : 

1. Non-specific cases. As already stated these were 
fifty in number, with 100 per cent, negative reaction. 

2. Cases in which there were lesions of a doubtful 
nature and a negative history for syphilis. Of the 
seventy-one cases in this group, seventeen, or 24 per 
cent., were positive and three, or 5 per cent., doubtful. 

3. Cases in which there were lesions of a doubtful or 
suspicious nature and an indefinite history of syphilis. 
This group is made up of sixty-one cases, twenty-three 
of which, or 37.7 per cent., were positive and two cases 
doubtful. 

4. Cases in which there was a definite history of syph- 
ilis but no lesions. Eighty-three cases, twenty-one of 
which, or 25 per cent., were positive and five doubtful. 

5. Cases in which there were suspicious or manifest 
lesions and a definite history of syphilis. • This is the 
largest group, with 113 cases, of which ninety-three, or 
82.3 per cent., were positive and six doubtful. 

TABLE 1. 

RE8ULT8 IN THE EXAMINATION OF SIXTY-ONE 

VENEREAL SORES 

Duration of sores in weeks 128456789 10 

Number of cases 1114 1111 2 5 8 2 11 

Positives 8 6 6 7 2 1 1 

Negatives 8 854288101 

It was also of interest to note in how many cases in 
which the patients had venereal sores, a positive diagno- 
sis of chancres could be made with the Wassermann test, 
in the absence of all secondary manifestations. Accord- 
ingly sixty-one patients with sores of from two days to 
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ten weeks' duration were examined and the results tabu- 
lated. 

This table shows a steady increase in the number of 
positives from about 27 per cent, in the first week to 
about 64 per cent, in the fourth week, after which the 
number of cases rapidly falls off and the results are 
irregular. The importance of being able to recognize so 
large a number of chancres in the first week and prac- 
tically all of them in the fourth week is obvious, but the 
table also shows that of the small number of venereal 
sores seen after the fourth week and unaccompanied by 
secondary manifestations such as a general glandular 
enlargement, over 25 per cent, may be chancres and can 
be diagnosed as such by this test. 

Notwithstanding the fact that many of these patients 
had non-specific lesions, 42.3 per cent, gave a positive 
Wassermann. Of thirty-three cases in which the spiro- 
chetes had not been demonstrated, thirteen were positive. 
One patient had a positive Wassermann when first seen, 
four days after the appearance of the sore. An attempt 
was made to follow these cases in order to ascertain how 
many of them with the negative reaction subsequently 
developed secondaries. This was attended with small 
success, however, only six patients returning for observa- 
tion, and all with secondary manifestations. Of these, 
three patients had been examined in the first week of the 
primary stage, two in the second week and one in the 
fourth week. In this last case the lesion had been 
treated with calomel powder from the outset. 

In conclusion it need hardly be stated that a positive 
Wassermann test is for practical purposes conclusive 
evidence of syphilis. It is of scientific interest that the 
test may be positive in some non-syphilitic conditions 
such as leprosy, yaws, scarlet fever, and trypanosomiasis, 
tuberculosis, carcinoma and profound anemias, in none 
of which the diagnosis can be confused with syphilis, 
except perhaps in yaws. The only difficulty lies in the 
correct interpretation of the negative results. This, I am 
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convinced, may be met by careful attention to the technic 
of the test; by the use of only the highest-powered 
preparations, skilfully made and accurately titrated and 
by thorough familiarity with each step undertaken. The 
amount of treatment the patient has received and the 
time elapsed since the last treatment was discontinued 
should be taken into consideration. When the result is 
in doubt one should not hesitate to make repeated exam- 
inations at convenient intervals. With these precau- 
tions, I regard a negative Wassermann reaction while 
not of equal value with a positive result, almost as 
reliable. 

//. THE VALUE OF BALVARSAN, BY J. T. GERAGHTT 

AND A. KEIDEL 

This report is based on a series of seventy cases which 
came under our observation and care in the Genito- 
urinary Clinic of the Johns Hopkins Hospital, and in 
private practice. 

TECHNIC OP THE ADMINISTRATION 

Except in the first four cases, all injections were made 
intravenously into the median basilic, the median 
cephalic, or one or other of the superficial ulnar and 
radial veins. The needle was thrust directly through 
the skin into the vein in almost all cases. Even where 
the vein was not plainly visible it could readily be made 
so by the application of a tourniquet, and venesection 
was necessary in only a few cases on account of excessive 
subcutaneous fat. 

The salvarsan was dissolved in about 100 c.c. of 
sterile salt solution in a sterile glass-stoppered bottle, 
and made alkaline with from 1.2 c.c. to 1.3 c.c. of 
4-normal sodium hydrate solution, and enough salt 
solution added to bring the volume up to 240 c.c. so that 
each 40 c.c. of this solution contained 0.1 gm. of salvar- 
san. A glass-barrelled, 20 c.c. syringe provided with a 
two-way stop-cock and connections of small rubber 



137 

tubing was need, and the injection preceded and followed 
by a small quantity of Bait solution. 

Following the injections the patients were kept in bed 
in the hospital for two days, and then were allowed to 
resume their ordinary daily pursuits. As far as possible, 
all patients have been kept under observation and fre- 
quent Wassermann tests made, in order that failures and 
recurrences might be recognized as early as possible, and 
further treatment promptly instituted. 

In the four patients treated intramuscularly the reac- 
tion to the drug was marked by most intense pain at 
the site of the injection, accompanied by the usual 
nausea, vomiting and headache. Following the intra- 
venous administrations, in some instances, there was a 
slight rise in temperature, but this lasted for only a few 
hours and never exceeded 102 F. Owing to the pain, 
the intramuscular method was early abandoned in favor 
of the intravenous route, which was unaccompanied by 
local reaction, and did not incur the liability to abscess 
formation and painful indolent sloughs. 

RESULTS 

Of the seventy patients treated those in the primary 
stage, with chancres of from one to three weeks' duration 
gave the best results. Only one dose was given in each 
case, and the sore healed promptly. The results to date 
in this class of cases have been particularly gratifying, 
inasmuch as no further manifestations of the disease 
have appeared, although periods of from two to five 
months have elapsed since the treatment. 

Another group of cases in which the results seem to 
be very satisfactory is that in which the patients have 
received the drug following a vigorous course of mercury 
for periods of from a few months to a year, with the 
disease under control at the time. None of the cases in 
this group have so far recurred clinically, and in all 
that we have been able to follow serologically, the 
Wassermann reaction has remained negative. Some of 
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the cases have been under observation now for six 
months. 

Cases with active secondary or florid syphilis, however, 
although all of the lesions and clinical manifestations 
have promptly disappeared following the treatment, and 
in many cases the Wassermann has become negative, 
almost invariably recur at some later date. 

In cases with the late recurring secondary and tertiary 
lesions, or in which more or less diffuse syphilitic pro- 
cesses are present in the body, an absolute eradication of 
the disease with one or more doses of the drug can 
scarcely be expected. In none of our cases of this type 
have we been able to accomplish permanent results with 
salvarsan alone, although a marked beneficial effect on 
the lesions has almost always been observed. 

In one case of congenital syphilis, with severe double 
keratitis in a girl 12 years old, no benefit resulted from 
an intramuscular injection of 0.2 gm. of salvarsan. In 
one tabetic receiving 0.5 gm. of salvarsan the painful 
crises disappeared and remarkable improvement in the 
general condition followed. 

In six cases which were followed in order to observe 
the effect on the SpirochcetcB pallida in open lesions, the 
organisms were seen to disappear in from five to twelve 
hours. 

COMPLICATIONS 

In no cases have any untoward effects been observed 
directly attributable to salvarsan, with possibly one 
exception. In this patient ten weeks after the injection 
a palsy of the iris and accommodation in the right eye 
developed. The patient has been under treatment with 
potassium iodid, but the lesion is still present. A suffi- 
cient interval has not yet elapsed to make clear whether 
the palsy was syphilitic or caused by the salvarsan. In 
another case two months after injection, a paralysis of 
the external rectus of the right eye, such as is often seen 
in syphilis, was noted. The Wassermann reaction never 
became negative. The paralysis disappeared gradually 
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tinder treatment with mercury and potassium iodid, so 
that it seems fair to assume that it was syphilitic in 
nature. No ear disturbances have been observed. 

CONCLUSIONS 

From our experience with this drug, we are convinced 
that it is an important addition to the therapeutics of 
syphilis. In almost every case in which visible lesions 
were present complete disappearance followed the injec- 
tion and marked improvement in the general condition 
of the patient was a constant feature. In all cases 
refractory to mercury, the response to salvarsan has been 
prompt and striking. The drug is indispensable for the 
treatment of patients who do not tolerate mercury. A 
study of our statistics does not warrant us in expecting 
a complete cure of syphilis and absolute immunity from 
recurrences in the majority of cases after the use of only 
one or two injections. A small number of cases which 
have been followed by us for four or five months with- 
out recurrences justifies the belief that one injection of 
salvarsan will effect a complete cure in some cases. 
Salvarsan is without doubt of equal value with a long 
course of mercury and potassium iodid in the cure of 
lesions. It has, however, the very great advantage of 
simplicity of administration, and causes the lesions to 
disappear with great rapidity. Moreover, it saves the 
patient from the damage done by the luetic toxin during 
the period necessary for the control of the disease by 
means of mercury. 

We want particularly to emphasize the fact that the 
use of salvarsan has now passed beyond the experimental 
stage. One should no longer make it his object to see 
how much good can be done with one or more injections 
of this drug, but rather of how much value it can be 
made to assume in the treatment of syphilis when com- 
bined with other drugs. 

The superior ability of salvarsan over mercury to kill 
rapidly the Spirochcetce pallida in the tissues has been 
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demonstrated beyond question, and salvarsan is therefore 
indicated in every case of syphilis, when not specially 
contra-indicated, even in those cases in which it seems 
advisable to supplement it with the subsequent use of 
mercury. 

From our experience at present, we strongly advocate 
a vigorous course of mercury following the injection of 
salvarsan, continued for about six months and possibly 
then followed by another dose of salvarsan. In the 
primary cases, and those already well under control with 
mercury, it seems fairly probable that salvarsan may be 
sufficient to eradicate the disease. 

2108 Mount Royal Terrace — 847 Park Avenue. 
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Salvarsan in its present form can never become a 
popular remedy. Paul Ehrlich, however, is so ingenious 
that any day he may invent a modification that will be 
more easily administered, and will be even less toxic. 

There are three determinations of salvarsan that are 
of fundamental importance; its poisonous action on the 
Spirochete pallida; its selective action on epithelial 
tissue; and its selective action on the tissue of nerves. 
Its stimulating action on epithelial tissue is shown in 
the marvelous way mucous patches and luetic ulcers 
epidermize under its influence. Its selective action on 
nerve tissue, however, is what immediately interests us 
in this paper. 

On the introduction of salvarsan, the attention of 
observers was fixed on the optic nerve, as it was feared 
that salvarsan might, like atoxyl, cause amaurosis. But 
experience accumulated, and as no reports of disagree- 
able ocular symptoms were at first recorded it was hoped 
that at last an arsenic preparation had been discovered 
which had no attendant grave toxic disadvantage. Still 
later experience tends to show, however, that salvarsan 
is not entirely free from poisonous influences on the 
nerves in the orbit. Finger was among the first to draw 
attention to these, but the instances reported are not 
so typical as those from atoxyl and arsacetin. They have 
been observed very infrequently, and it seems often to 
be a question whether they are owing to syphilis, to 
salvarsan, to a previous treatment with atoxyl, or to 



142 

some other cause. It must be remembered that the hope 
and the interest aroused by the new drug have induced 
thousands of old syphilitica to apply for treatment for 
all sorts of chronic ailments not necessarily caused by 
syphilis at all, and that among these old ambulatory 
pathologic museums there would necessarily be a great 
number suffering from ocular disabilities. 

But while attention was fixed on the eye, the ear seems 
to have suffered, as since the introduction of salvarsan 
an unusual number of troubles with the vestibular 
apparatus have been observed in early syphilis. It would 
seem that the arsenic in salvarsan acts true to kind and 
that we cannot entirely escape the predilection of this 
metal for nervous tissue. Implications of other nerves 
have also been reported, but, of course, of infinitely less 
consequential gravity. In any fair consideration of the 
detrimental effect of salvarsan on the nerves, however, 
we must always take into account the patients with 
whom we are dealing. Besides having syphilis, which 
itself attacks the nerves, they, as a class, habitually over- 
indulge in drugs that are strongly neurotropic, such as 
alcohol, tobacco, coffee and tea, and in addition put their 
nervous systems to the hardest kind of use, such as 
exposing the eye night after night to strong electric 
lights. 

It is most interesting to consider for a few moments 
the selective action of arsenic on the nervous system. 
Arsenic has been used by therapeutists for ages as a 
nerve tonic, and although this experience has not the 
definiteness of a laboratory experiment, it, nevertheless, 
has value as indicating this metal's neurotropic nature. 
Accumulated clinical impressions always have a value. 
Furthermore, the marvelous action of salvarsan as a 
tonic is common to it and to the other arsenic prepara- 
tions, and is probably due to its combined stimulating 
effect on epithelial and nerve tissue. The frequent 
occurrence of herpes zoster in those who are taking 
arsenic is another expression of the stimulating effect 
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of this drug on the nerves. Then we have the selective 
action of atoxyl and arsacetin on the optic nerve, causing 
amaurosis. Furthermore, dentists constantly use arsenic 
to kill nerves. Arsenic has also been used for ages as a 
topical necrotizing agent in the treatment of epithelioma, 
and those who so employ it almost invariably come to 
the conclusion that the metal exerts a selective action 
on the diseased epithelial cells. At the same time, the 
atrocious pain that it causes when used on epitheliomas 
impels to the belief that the nerves at the same time are 
receiving special attention. The intolerable pain some- 
times felt when salvarsan is employed, either subcu- 
taneously or intramuscularly, is easily recognized by the 
experienced as the same kind of pain complained of by 
patients when arsenic is used topically in epithelioma. 

Therefore, we recognize the neurotropic action of 
arsenic as a nerve tonic, as a herpetogen, as an amaurotic, 
as a nervocide and as a dolorific. Accordingly, it fol- 
lows that when an unusual number of vestibular affec- 
tions are reported in early constitutional syphilis, and 
therefore at a time of life, as well as at a stage of the 
disease, when such affections are rare, there naturally 
arises a grave suspicion that salvarsan may be the cause. 

But the surprise lies in the fact that it is so little 
toxic. It is long since anything so dramatic as the 
introduction of salvarsan has occurred in the practice 
of medicine. The metal forming its main ingredient has 
played a romantic part in the world's history as a poison. 
Ehrlich, by combining this metal with other elements, 
changed at will its mode of action as regards this or that 
kind of animated protoplasm, so that it became almost 
indifferent even to its beloved nerve-cells and yet retained 
a strong affinity for the cells that constitute the virus of 
syphilis. 

At present very few men rely solely on salvarsan in 
the treatment of syphilis. It is now used in conjunction 
with the two other great specifics, mercury and iodid of 
potash. On informing a patient that salvarsan is not 
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an absolute specific for syphilis, clearing up the disease 
and all its manifestations at one stroke, it is interesting 
to watch the mental reaction that takes place. The 
patient almost invariably concludes that the remedy is 
worthless. Yet a medical man, for the sake of his own 
reputation, must tell the facts of the case. Furthermore, 
it is dangerous to tell a patient that he is cured, for 
then he is thrown off his guard in case further mani- 
festations of his disease should appear. 

Another feature tending to diminish the popularity 
of this remedy is the difficulty surrounding its adminis- 
tration. It cannot be taken by the mouth, and if given 
either intravenously, intramuscularly or subcutaneously, 
it has to be prepared with minute care, and the injection 
has to be carried out under the strictest antisepsis, as 
the drug itself is an irritant, but not an antiseptic. 

Many drugs such as morphin and cocain are so bland 
in their action on the tissues that we never expect any 
local trouble to follow their hypodermic use. Others, 
while irritant and harmful, are at the same time anti- 
septic, and therefore the injured or necrosed tissues are 
not exposed to the additional danger of sepsis. One of 
the great points in favor of the administration of salicy- 
late of mercury intramuscularly is that this particular 
preparation is slightly soluble and a good antiseptic, and 
yet so slowly soluble as to act almost as powerfully as an 
insoluble mercurial salt. Among the drugs used sub- 
cutaneously or intramuscularly, salvarsan is distin- 
guished by its injurious action on the tissues, and often 
gives rise to local necrosis. K. Martius found that it 
did so in every case he investigated. Once, where the 
injection was thrown into the gluteal muscles, there was 
no tendency to heal, although three months had elapsed. 
In two instances the necrotic mass had to be excised. 1 
Salvarsan, however, although it acts so injuriously, is 
not an antiseptic, and therefore if the technic is not 

1. Martlua, K. : Local Action of Salvarsan at Point of Injection, 
Mflnchen. med. Wchnachr., Dec. 20, 1010; abstr. In The Journal 
A. M. A., Feb. 4, 1011, p. 388. 
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perfect and germs happen to be included in the injec- 
tion, they have an excellent opportunity to develop in 
the injured or helpless tissues. Septic infection, some- 
times fatal, may therefore be a consequence of the 
administration of this remedy. 

When salvarsan causes an arsenic necrosis that in- 
volves the whole skin, an ulcer results that is very slow 
in healing, and there is no telling when such an ulcer 
may develop. I have seen a patient get a necrotic ulcer 
from an injection of salvarsan who, several weeks before, 
had received an injection that passed off without any 
more than the ordinary inconveniences. 

Then again, when salvarsan is given either subcu- 
taneously or intramuscularly, the drug may not be 
absorbed. Schreiber had a patient, a doctor, who became 
so tired of the annoying deposit of salvarsan as to beg 
to have it cut out, and over 80 per cent, of the drug was 
removed from the local deposit. I have seen a number 
of these deposits, and the percentage of their occurrence 
must be quite high. In many instances they lie almost 
inert in the tissues causing pain only when pressed on, 
while in other cases they are very annoying. When the 
deposits are very annoying, the patient may ask to have 
the sac emptied, and the affair ends. When such a deposit 
is inert it is a question what to do with it; whether to 
leave it alone or to advise its removal. If left alone it 
might possibly give rise to arsenic poisoning by slow 
absorption, although I have never seen it do so. When 
the remedy lies unabsorbed, it, of course, does not act 
as an antisyphilitic, and may, if solely relied on to 
combat a progressive, destructive gumma, occasion seri- 
ous loss of time. In other words, it constitutes a delay 
in treatment, possibly at a critical moment. 

The intravenous method is undoubtedly to be pre- 
ferred, as when the patient receives the dose, he has it 
then and there in sufficient quantity, and with little 
fear of any local trouble. But this way of administer- 
ing salvarsan constitutes a surgical operation, demanding 
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skill, intelligent care, and the strictest antisepsis, and 
more care and time indeed are here necessary than in 
many more pretentious operations. Above all things, 
an absolutely perfect solution must be obtained, as the 
injection of solid particles into the venous circulation 
is not permissible. So important is it to get a faultless 
solution that Schreiber always kept this step under his 
direct supervision. I never saw him give the actual 
injection into the vein, but I never saw an injection 
given in his clinic wherein he did not supervise the 
dissolving of the salvarsan. The greatest care is also 
necessary to keep adventitious particles out of the fluid. 
Sterilized distilled water should be used in making the 
solution, and no cotton should be employed in stoppering 
the bottles or in wiping the instruments lest cotton 
threads get into the fluid. The solution injected into 
the veins should not be a concentrated one, as it is an 
axiom that even harmless salts, when employed ' intra- 
venously, should be well diluted. Furthermore, if by 
accident some of the salvarsan solution should escape 
into the subcutaneous tissues, it irritates far less when 
highly diluted than when concentrated. A concentrated 
deposit of salvarsan at the bend of the elbow where it 
may annoy for weeks is not pleasant. 

Another important point in the intravenous injection 
is that the lumen of the needle should be free of rust. 
The blood in flowing out through a rusty needle is far 
more apt to clot than if the bore of the needle is smooth. 
This clot would naturally be injected into the vein in 
the course of the operation. I have also seen thrombus 
of the vein, presumably from the mere injury of the 
operation. The only symptoms were edema of the arm 
with some functional incapacity, and a cord-like hard- 
ening that cleared up in a short time. 

An annoying feature, although a fleeting one, is the 
severe pain at the shoulder that patients often complain 
of after about 100 c.c. are injected. This may neces- 
sitate stopping the injection for a few moments in order 
to allow the circulation to readjust itself. 

What is called a Herxheimer arsenical reaction may 
occur on the skin in the course of the first few days. It 
is a bright red erythema, usually best observed on the 
trunk, and I have never seen it give rise to any further 
disturbance. It is as well to know of its existence, how- 
ever, as misunderstandings may otherwise occur. 
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The salvarsan reaction in the syphilitic lesions them- 
selves is highly important. When, for example, there 
are a great number of very active syphilitic lesions, as 
in early malignant syphilis, the temperature reaction 
may run as high as 105 E. It is, therefore, important 
to be careful when there are many lesions, and when 
there is a low cachectic condition. I have never seen 
any deaths arise from this source, but at times there 
are serious inconveniences. In such cases Schreiber 
advises giving half the usual dose, followed in a week 
by the other half. Usually, the temperature reaction 
comes on quite early in all syphilitic lesions excepting 
those of the central nervous system. The temperature 
reaction in lesions other than those of the central nervous 
system occurs at about four or five hours after the 
injection, while in lesions of the central nervous system 
it occurs at about from eight to ten hours afterward. 
This difference is so regular in its occurrence that it 
may be used for diagnostic purposes. When no syphilis 
is present, no temperature reaction occurs. The experi- 
ence of Schreiber is particularly interesting in this 
respect. Knowing how frequently arsenic is prescribed 
in psoriasis, and how excellent the results sometimes are, 
and knowing also that in many instances the favorable- 
ness of the result bears some relationship to the size of 
the dose, he hoped to achieve success in psoriasis by 
injecting salvarsan which contains such an enormous 
quantity of arsenic. The psoriatic patients injected 
showed no temperature reaction whatever, nor had the 
drug the least effect on the eruption. 

There is not alone a temperature reaction in cases of 
syphilis in which salvarsan is injected, but there is a 
marked reaction in the lesions themselves. They become 
redder and more swollen. The drug acts in this respect 
somewhat like tuberculin in tuberculosis. As may 
readily be seen, this is an important matter when it 
comes to the question of administering salvarsan where 
the affected organ is of great dignity, as in cases of 
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gumma of the heart or of the brain. If a patient has 
gumma of the brain, from which he is suffering severely 
from the pressure of the tumor, the sudden enlargement 
of this tumor, consequent on the local reaction, may be 
of the greatest importance. For the same reason, if a 
patient has gummatous softening of an artery, giving 
rise to an acutely dilating aneurysm, a dose of salvarsan 
by increasing the quantity of blood sent to the part may 
cause irremediable damage. The action of mercury and 
of potassium iodid is quite a contrast to this, as under 
these remedies there is no increased afflux of blood to the 
affected part, but rather a slow melting down of the 
syphilitic infiltration. Of course, in a patient suffering 
with aneurysm the drug would not be administered 
intravenously, as the fluid itself would dangerously raise 
the arterial pressure. 

Finally we come to a disadvantage in the adminis- 
tration of salvarsan, which may count for nothing in an 
altruistic or scientific sense, yet from a practical point 
of view is of great importance. It is not a remedy to 
use in office practice or in an ambulatory clinic. The 
patient should be sent to a hospital, and this in itself 
constitutes an expense which many patients cannot 
afford. Even when given intramuscularly or subcu- 
taneously, the administration of salvarsan consumes con- 
siderable time, and the physician's time counts for some- 
thing. When given intravenously a very considerable 
amount of time is consumed, as the administration 
amounts to a surgical operation, making its administra- 
tion still more expensive. This expense the patient 
might cheerfully undergo if the physician were able to 
assure him that his troubles would thereby be ended, but 
we are far from being in a position, even after several 
injections of salvarsan, to assure the patient that he is 
permanently cured. In the present state of our knowl- 
edge, we still are compelled to advise the patient, 
although he has taken salvarsan, to take mercury and 
potassium iodid also. 
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An enumeration of the disadvantages of this new drug 
serves only to throw into still bolder relief its great 
advantages. The wonder grows that such a powerful 
8pirillicide can be thrown in such quantities into the 
circulation with such little risk to the host. In con- 
templating this marvel, we begin to appreciate the fine 
scientific imagination of the man who made this possible. 

323 Geary Street. 

ABSTRACT OF DISCUSSION 

ON PAPERS IN THE SYMPOSIUM ON SYPHILIS 

Db. D. W. Montgomery, San Francisco: I agree with Dr. 
Fox that it is unnecessary to dissolve salvarsan in normal salt 
solution. It is best dissolved in warm distilled water. But 
salt solution should be injected into the vein before injecting 
the salvarsan solution, in order to make sure that the point 
of the needle lies free in the vein. The making of the salvar- 
san solution is a most important step. The solution should 
be perfectly clear. I never saw Schreiber give the actual 
injection, but on the other hand I never saw this drug admin- 
istered in Schreiber's clinic when he did not himself person- 
ally superintend the making of the solution. One of the 
speakers has accentuated a fact that I think cannot be success- 
fully disputed, that mercury is a true specific for syphilis 
and that it constitutes the best means that has yet been found 
for treating the disease. I also believe that iodid of potash 
is a specific for syphilis, although inferior to mercury. Mer- 
cury is a poison. This, to my mind, is as clear as any fact 
in therapeutics. 

Db. Howard Fox, New York : In our work at the New York 
Skin and Cancer Hospital we have observed one case of herpes 
zoster following the use of this drug. In the course of 128 
injections we have not had any serious ill effects. In two 
of the cases the treatment was followed by a general toxic 
erythema, accompanied by high temperature, lasting three 
days. Necrosis at the point of injection occurred in five cases, 
twice after subcutaneous injections, once after an intramus- 
cular injection of an alkaline solution, and twice after intra- 
muscular injections of oily suspensions. I cannot agree with 
the previous speaker that the intravenous injection of salvar- 
san is a difficult or complicated procedure. With a little 
experience the proper introduction of the needle into the vein 
can readily be learned. It is hardly necessary to say in addi- 
tion that the usual aseptic precautions should be strictly 
observed. In the interest of simplicity I think it best to use 
sterile water instead of physiologic salt solution for diluting 
the salvarsan. Furthermore, the gravity method is in my 
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opinion much simpler than the method originally suggested 
by Schreiber. In the course of sixty-nine intravenous injec- 
tions we have noted the appearance of small nodules in the 
vein in eight cases. In six of these cases the nodules disap- 
peared very shortly after the injection. 

Dr. W. J. Butler, Chicago: In regard to the treatment of 
the disease under consideration, I wonder if we all have simi- 
lar ideas on this question. When is syphilis cured? I do not 
think that any of us can answer that question; I do not 
think that we can saturate a patient for two or three years 
and then say that the patient is cured; we all know that he 
is not cured. I agree with what has been said regarding the 
value of mercury; I can also see certain advantages that 
result from the administration of this agent hypodermically. 
How do you know when a patient is saturated? This we do 
not know clinically. Too much importance has been given in 
past years to the disappearance of external manifestations 
and their continued absence in judging the results of treat- 
ment of syphilis. The possibility of visceral syphilis existing 
or appearing at any time should always be kept in mind. I 
cannot emphasize sufficiently strongly the above points. If 
we ask ourselves when are these patients cured, we can only 
say, recollecting the possibility of recurrence at any time, 
they are cured when they are dead. We can, however, deter- 
mine the activity or inactivity of the specific virus in a 
syphilitic by resorting to the serum reaction for syphilis. This 
is the only means of judging early activity of the specific 
process in internal organs, before clinical symptoms have 
manifested themselves. In the treatment of syphilis the serum 
reaction should not be applied for one, two or three months, 
or even years, but indefinitely as a control on the activity 
or abeyance of the disease. We should never assume that we 
can treat a patient with this disease for two or three years 
and then say positively that he is cured. The serum reaction 
should be resorted to when treating these patients to see that 
the treatment is being pushed sufficiently. We should never 
assume that a cure has taken place because there is a negative 
reaction. Such patients should not be allowed to go out of 
the care of the physician even when the serum reaction is 
negative after two, three or four years of treatment, but should 
occasionally receive further treatment to protect them against 
recurrences, and their blood should be examined three or four 
times a year. When found positive, treatment should be 
resumed. 

Dr. C. F. Hoover, Cleveland, Ohio: During my student days 
I was profoundly impressed by an autopsy on a young man 
who died from pulmonary syphilis shortly after his return 
from Switzerland where he was sent six months before on 
account of an hemoptysis supposedly of tuberculous origin. 
Ever since that experience I have endeavored to avoid such 
a diagnostic error by always considering the possibility of 
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syphilis whenever a chronic pulmonary disease is under con- 
sideration. Thus far I have seen only three instances of 
pulmonary syphilis in adults. That it does not oftener occur 
seems strange, but it seems more strange to me that our 
colleagues who practice in regions frequented by tuberculous 
patients have not a goodly number of cases of pulmonary 
syphilis to report. 

Every variety of fever curve is encountered in syphilis. I 
remember one instance in which the rise from normal to 106 F. 
and return to normal was accomplished within a few hours. 
There were sufficient signs to show that the disease was 
located in the liver and on account of the extremely rapid 
rise and fall of temperature a diagnosis of suppurative pyle- 
phlebitis was made. This patient promptly recovered after 
mercury was given. Another patient with syphilitic fever 
(whom I saw through the kindness of Dr. Buswell of Buffalo) 
had relapsing fever for a period of fourteen years and during 
all that period never had more than ten consecutive days 
without having at least one or two days of fever. Recently 
a woman who was referred to the medical ward of Lakeside 
Hospital from the gynecologic service had a daily evening 
rise of temperature to 104 F. This patient was infected with 
syphilis ten years previously and had been often treated for 
some manifestation of the disease since that time. Within 
forty-eight hours after mercury was given in large doses all 
fever ceased. 

I think the experience we have had with salvarsan has 
taught us that the proper method of employing mercury is 
to give large doses up to the point of tolerance for short 
periods of a few weeks. Lesser doses of mercury are probably 
harmful when long continued. 

Db. Harry Reeves Olliver, San Francisco: I have had one 
case of lung syphilis, in a young man 34 years old. He had 
been treated for six years for tuberculosis of the lungs. He 
had been sent to different climates. He had had hemorrhages, 
but no tubercle bacilli were ever found in the sputum. About 
six months ago he came to me to see if I could find any 
tubercle bacilli. He was very despondent. When in the labora- 
tory I questioned him; he was asked if he had ever had 
syphilis. He smiled and revealed a perfect set of Hutchin- 
son's teeth. The Wassermann reaction was positive. He was 
placed on mercury and the improvement was rapid. The 
radiographic plates showed pulmonary lesions. At this time 
salvarsan came into use and the patient was given injections, 
beginning them on January 8. The improvement that fol- 
lowed was remarkable. He gained 10 pounds in weight in 
three weeks; his gain was steady. The day after his first 
injection of salvarsan he did, however, have a hemorrhage. 
So far as I can determine he is now in perfect health. Subse- 
quent <e-ray examinations of the thorax have shown that the 
shadows have markedly decreased in size. This man had a 
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sister with large glands over her body and I suggested that 
an examination of her blood be made. The Wassermann 
reaction was positive and, I gave her salvarsan; within two 
weeks the enlarged glands had entirely disappeared, and she 
quickly gained in weight. 

The mother of these two individuals was in bed with a 
very pronounced myocarditis. Her blood also gave a positive 
Wassermann reaction. On questioning her I learned that her 
husband had died with evidences of a brain tumor. I think 
that the history in this case was complete. 

I have seen four cases of nephritis in which a very large 
percentage of albumin and granular and hyaline casts in the 
urine, general anasarca, ascites, etc., were present, and these 
patients all made a good recovery under the use of mercury 
and salvarsan. The first patient was to me of particular 
interest. She was a young woman with general anasarca, 
ascites, 1 per cent, albumin and with a tumor in the pelvis. 
I placed her on mercury and Epsom salts. The albumin 
dropped to 0.1 of 1 per cent, and the casts rapidly disappeared 
and she greatly improved. She was operated on by Dr. George 
B. Somers and an ovarian cyst was removed. Ether was the 
anesthetic used. After the operation she had considerable 
pain in the back and legs; this was supposed to have been due 
to this tumor. After the removal of the tumor, however, the 
pains continued. She was a frail woman and I hesitated to 
give her salvarsan. The pain continued so severe, with no 
relief in spite of the mercurial rubs, that I decided at last 
to give her salvarsan. Four-tenths of a gram was given and 
within twenty-four hours she had no pain; it is not three 
weeks since the injection was given and she has not had any 
pain since. The patient has remained well and gained in 
weight. 

The second case was one that appeared in the medical 
clinic with sciatica which had persisted for fourteen years. 
There was a positive Wassermann reaction. The use of sal- 
varsan entirely cured her in a few days. 

With regard to what has been said about the dosage of mer- 
cury I agree entirely, the best and most lasting results being 
thereby obtained. As to the saturation guide, I think we 
should give the full dose for twenty days and then make a 
Wassermann reaction test. If this is negative we have prob- 
ably reached the saturation point. We should then keep the 
dose of mercury at this point; but if there is any indication 
that there is not enough mercury given, the dose should of 
course be increased until the Wassermann reaction is negative. 

In regard to salvarsan, the resulting reaction depends on 
the amount of infection before salvarsan was introduced. If 
a patient has but a mild infection, the quicker will he become 
negatived after the salvarsan injection. The more positive the 
reaction before the introduction of salvarsan, the longer will 
it take for him to become negative to the Wassermann reac- 
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tion test. I think this is explained by the fact that a large 
number of spirochetes are killed and thrown into the circula- 
tion where their endotoxins give rise to the formation of anti- 
bodies. Consequently the more spirochetes present, the stronger 
will be the reaction and the longer the time required for their 
elimination from the blood. 

Dr. Habvey 6. Pabkeb, Portland, Ore. : It is interesting to 
note the large sums of money advised to be spent in Wasser- 
mann tests during the treatment of lues, one of the speakers 
mentioning sufficient to count into the hundreds of dollars, at 
$25 per test; it seems to me the essential thing is to treat 
the patient Aery thoroughly and when satisfied that this has 
been done, a f ter waiting a period of three months without treat- 
ment, try tae Wassermann test; if negative, later try another. 
The more frequently early Wassermanns are disregarded and 
all effort placed on saturating treatment, the better permanent 
results we will get in treatment. In line with some of the 
cases reported of long standing hidden syphilis, undiagnosed, 
I wish to report a case. A patient came to the coast under 
the advice of his physician who pronounced him tuberculous. 
He had a severe cough, loss of weight, rapid breathing, and 
yet expectorated very little; he wandered about from place to 
place and finally, quite at the end of his resources, he arrived 
in Portland. He gave a history of a soft chancre eighteen 
years previously, and was satisfied that there had been no 
infection since. On general principles among the things 
resorted to to give relief from the severe cough was protoiodid 
of mercury; he got some relief but fell dead in a lodging 
house about this time. Post-mortem revealed a gumma of the 
arch of the aorta with the right lung also involved. The giv- 
ing way of the arch caused death. In regard to some of the 
skin eruptions following the use of salvarsan, I have noticed 
two erythematous eruptions of a bullous type appearing after 
the injection, one after the second dose of the drug and aggra- 
vated after the third. In another case, on the third day after 
injection, there developed an itching, oozing eruption, some- 
what like psoriasis in appearance as far as color and eleva- 
tion go, in spots from a dollar to a half in size; at the end of 
three weeks under astringents it disappeared. I have given 
salvarsan in several cases in which there was an apparent 
idiosyncrasy against mercury; also in cases in which mer- 
curial treatment had been long and carelessly used with prac- 
tically no results, getting gratifying and rapid results with, 
so far, no bad results. I heartily speak for the intramuscular 
injection of salvarsan, especially in old cases, but always in 
conjunction with proper mercurial treatment. 

Db. William Littebeb, Nashville, Tenn. : I take issue with 
the statement that salvarsan produced no reactions in cases 
other than syphilis. I have observed the use of salvarsan in 
five cases of pellagra, and in three marked reactions were 
obtained. In one the reaction was very severe, the tempera- 
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ture going to 104 F. while in the other two the temperature 
reached 102 F. All gave negative clinical history as to syph- 
ilis as well as a negative Wassermann. I have also used sal- 
varsan intravenously in two cases of sarcoma; in one only 
was there a slight reaction. The patient vomited twice the 
next day while the temperature was 100 F. The Wassermann 
test was negative. In two cases of psoriasis, salvarsan was 
given intravenously with the result that in one case the tem- 
perature went to 99.8 F. two days after its administration. 
The Wassermann test was negative. In the pellagra cases 
good results followed its administration in one case only. In 
all of the others the general nutrition was improved, but there 
was no permanent improvement. I should like to report a 
unique case, which I believe to be one in which Ehrlich's 
"therapia sterilizans magna" was attained. This patient gave 
a typical clinical history of chancre on the penis. Spirochete 
pallida* were found in large numbers three days after the 
appearance of the primary lesion. The Wassermann was nega- 
tive. The chancre was excised and the spirochetes were dem- 
onstrated in the tissues by the Levaditi stain. After the 
method of Iversen, an intravenous injection (0.5 gm. salvar- 
san) was given, followed four days later by another (0.5 gm.) 
intravenous, and five days later an intramuscular injection 
(0.6 gm.) by Lesser's method was given. No other antisyph- 
ilitic treatment was instituted. The patient felt perfectly 
well in every respect. Wassermann tests were made every 
month for ten months with negative results. Three weeks ago 
this patient developed another chancre on the penis, which 
came nineteen days after a suspicious intercourse. The chancre 
was typical in every respect and numerous spirochetes were 
found in the lesion. One intravenous of salvarsan caused its 
disappearance in two weeks. To my mind this is a case in 
which the first three doses of salvarsan produced a complete 
sterilization of all the spirochetes in the body. Ten months 
elapsed without the slightest symptoms and repeated negative 
Wassermann tests were always recorded. The appearance of 
the second chancre is a probable demonstration of an instance 
of Ehrlich's ''therapia sterilizans magna." 

Db. George H. Aiken, Fresno, Cal.: I should like to say 
something from the standpoint of the general practitioner. I 
have been treating syphilis for over thirty years and have had 
a large number of cases. I feel somewhat humiliated in being 
told that I have really never cured a patient. I rise especially 
to ask the gentleman who says that no patient is ever cured to 
listen to the recital of this case : A young man 20 or 25 years 
old, having been treated for this disease for two years, marries 
a healthy young woman, who bears four or six children. These 
children grow up healthy and strong, they never develop any 
local or constitutional evidences of syphilis, and they are under 
observation constantly for over twenty years. What should 
be our conclusion in this case? Was this patient not cured? 
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Dr. William W. Graves, St. Louis: If there is anything 
the medical profession of this country is united on, it is the 
belief in the curability of syphilis; yet recent serologic investi- 
gation and more accurate clinical observations indicate that 
many individuals whom we have considered cured have not 
been cured at all, and this is true whether from our recognized 
specific or from the much lauded salvarsan. Aside from accu- 
rate clinical studies of the syphilitic, similar studies of his 
wife and his progeny further show the inadequacy of our 
therapy. During the last five years I have made what I have 
called comparative clinical studies of families in which the 
fathers were syphilitica; likewise of families in which the 
fathers were free from syphilis. These studies have shown 
what is everywhere recognized, that healthy parents beget off- 
spring, as a rule, quite equal to themselves in physical and 
mental endowments. "A chip off the old block" is expressive 
of our expectation of the offspring of healthy parents. My 
studies of families in which the fathers were syphilitic have 
shown: first, the wives, like the husbands, are rarely free 
from some of the more subtle manifestations of syphilis, such 
as pupillary anomalies, sensory loss, arterial changes, pallor, 
alterations in reflexes, etc.; second, the offspring rarely com- 
pare favorably with either parent or with each other. These 
studies have further shown the infrequency of the heretofore 
recognized signs of congenital or so-called hereditary syphilis, 
such as Hutchinson's teeth, interstitial keratitis, deafness 
without otitis, joint, skin and mucous membrane affections. 
Now the absence of these signs is one of the main props to our 
belief in the curability of syphilis. When such signs fail in 
the progeny, we point to them as living examples of the tri- 
umphs of our therapy in the parents. Similar comparative 
clinical studies of a few families in which the fathers are 
tabetics or paretics or known syphilitics will prove to anyone 
who will take the time to make such studies the inadequacy of 
our therapy, and, at the same time, the evil effects of syphilis 
on the progeny. I wish to indorse all that has been said by Dr. 
Butler. We must look the issue squarely in the face and not 
be afraid to look more closely at the progeny and to make 
clinical studies of them and of their mothers. We consent to 
a syphiliticus marriage three, four or five years after his infec- 
tion, provided he has had adequate treatment and no recent 
manifestations; yet no man can say when a syphilitic has had 
adequate treatment nor when he is cured. The repeated use of 
the Wassermann reaction indicates that not more than 35 per 
cent, are apparently cured, and more accurate studies of the 
syphilitic, his wife and progeny will show that he is seldom, 
if ever, cured. It is safe to say that not more than 10 per 
cent, of syphilitics who apply to the medical profession for 
treatment receive what is considered adequate treatment; so 
that Nature must take care of the 90 per cent., and compara- 
tive studies of families will show that she does it almost as 
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well as we do. These studies have caused me to admire 
Nature's resources in the care of syphilitica and at the same 
time to believe that our hope for a cure lies neither in mer- 
cury nor salvarsan, but in prevention. 

Dr. B. H. Obndorff, Chicago: I wish to relate the experi- 
ence I have had with salvarsan. In a series of nearly 100 
cases of syphilis intravenous injections of salvarsan were given 
and without any unfavorable symptoms. In nearly all of the 
cases the Wassermann reaction test was positive. I also gave 
salvarsan in three cases of leukemia. The first was a case of 
myeloid leukemia, with 450,000 white cells. The full dose 
was given. There were no beneficial or deleterious effects 
for about three months following the injection; then the patient 
had trouble with the auditory apparatus. This patient died 
one month later when he was totally deaf. The second case 
was one of lymphatic leukemia with 600,000 cells of the mono- 
nuclear type. Three weeks following the injection of salvar- 
san, this patient died, having slight auditory disturbances. 
The third case was one of chronic lymphatic leukemia; the 
white cells were less than 200,000. No advantageous nor 
deleterious results followed the injection of salvarsan. 

Dr. L. S. Schmitt, San Francisco: The discussion has been 
somewhat apart from the subject of my paper, the laboratory 
diagnosis of syphilis. By using laboratory methods, particu- 
larly the dark-field condenser, one can corroborate the point 
made by Dr. Graves that the injection of salvarsan reduces the 
contagious condition of the initial lesion, and of the secondary 
syphilids within twenty-four hours. With regard to the point 
brought up by Dr. Butler, it is difficult to tell when a patient 
with syphilis is cured. In the examination of the serums of 
the offspring of syphilitics I have found positive reactions in a 
number when there were no clinical manifestation in the par- 
ents. In syphilis, with a return of the reaction one can antici- 
pate a return of the clinical symptoms. To bring out a point 
made by Dr. Graves and Dr. Butler, I have in mind a patient 
who without doubt had syphilis; the Wassermann reaction 
made shortly before death was positive. The history brought 
out the fact that the primary sore dated back forty-one years 
before his death. 

Dr. Frank Billings, Chicago: Visceral syphilis is very 
prevalent in the large cities, but is not much found in the 
country towns. There is no doubt that any man who has access 
to the big hospitals will find many cases of visceral syphilis, 
cases that have not been discovered previously. Dr. Hoover 
mistakes me when he states that I said I had never met with 
a case of pulmonary syphilis. I did say, however, that I had 
never seen cases that were called in the literature "interstitial 
forms of pneumonia of the syphilitic type." Such cases I have 
not seen. I believe Dr. Graves' statement is true, that prob- 
ably a very small portion of people applying for treatment are 
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properly treated. Therefore, late syphilitic lesions are pre- 
sented to us. How many of you have cases of locomotor ataxia 
come for treatment and in taking the history you find that 
the patients have not had adequate treatment? How many of 
you have found locomotor ataxia develop among your own 
patients? I have practiced medicine over thirty years and I 
have seen many patients with visceral and nervous syphilis 
who have not been cured. Perhaps I have not cured these 
patients. Can any of you say that your malarial patients are 
cured? Yet I do not want our old friends and patients to 
believe that one suffering from syphilis will be condemned to 
an eternal attack of this disease. I believe enough in drugs 
to feel that mercury will absolutely cure syphilis. If I can 
keep patients long enough under observation, I believe I can 
prevent further signs of the disease appearing. I have had 
some experience with salvarsan chiefly in late syphilis. I have 
given salvarsan to thirty-three patients. I have repeated the 
dose in several patients. One patient received four doses. 
Three patients each received two doses. The results from the 
use of salvarsan have not been as good as from the use of 
mercury in my hands. In patients suffering from locomotor 
ataxia salvarsan seems to have an analgesic effect. Those suf- 
fering from the crises seem to be relieved in a few hours after 
receiving this agent. I recall one man who came from Mil- 
waukee with a very severe neuritis of the brachial plexus; he 
had been confined to his bed for many months; the Wasser- 
mann reaction was positive. This patient was entirely relieved 
of his pain in eighteen hours and he was able to use his hand 
again within one week after the injection. I have seen many 
instances which show the analgesic effect of salvarsan. I 
believe in the use of mercury. As to what form of mercury 
to use I believe that is, to a certain extent, a matter of indi- 
vidual choice. During the last few years I have come to resort 
to the intramuscular method; I feel that I can command the 
dosage better in this way than in any other. I can keep my 
patients better under command. I think the value of mercury 
is greatly enhanced when the patient is absolutely at rest; 
this applies to any case of syphilis, whether primary or late. 
Mercury should be pushed to the point of saturation; this 
means at least to the point of salivation. I give large doses — 
as much as one-half a grain of corrosive sublimate; by repeat- 
ing this again and again we conserve the best interests of our 
patients. I look on the iodids not as a specific in any sense, 
but as a helpful means of driving out the waste material. 
When we meet with gumma, for instance, the administration 
of the iodids will clear it up quickly as a rule, and without 
intervention from mercury. 
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Hemorrhagic erosions of the stomach from the view- 
point of the examination of the fasting organ is not an 
infrequent clinical finding. In 600 consecutive cases 
in which this routine examination was made as a part 
of general diagnosis, there were thirty-five cases, or 5.8 
per cent., in which definite erosions of the gastric 
mucous membrane were found. As shown by the accom- 
panying table, these cases were divided among the fol- 
lowing disease conditions: Pernicious anemia, general 
asthenia, carcinoma of the stomach, carcinoma of the 
esophagus, cardiospasm, cardiosclerosis, dyspepsia ner- 
vosa, Schmidt's fermentation dyspepsia, Einhorn's dis- 
ease, chronic anacid gastritis, chronic subacid gastritis, 
chronic acid gastritis, chronic gastrosuccorrhea, chronic 
gall-bladder disease, chronic intestinal catarrh, spastic 
obstipation, chronic salpingitis and chronic ulcer of the 
stomach. Two cases of so-called simple erosion, char- 
acterized by sudden severe gastric hemorrhage, afforded 
no fragments of mucous membrane either by vomiting 
or later by examination. 

From a study of these cases the erosions group them- 
selves logically into, (1) those without clinical signifi- 
cance, and (2) those with positive clinical significance. 

Into the first group are placed the fragments of 
mucous membrane which are, for the most part, acci- 
dentally recovered. Chronic gastritis, together with the 
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muscular contractions of the stomach and the trauma 
from the tube, has afforded thirteen of thirty-four cases. 
This trauma, together with the contractions of the mus- 
cular coats, has seemingly been the entire cause in all of 
the remaining cases with the exception of the two malig- 
nant ones, in which erosions were found. It has been 
noted also that these erosions were obtained only where 
there was more or less retching and resistance on the 
part of the individual. Study of most of the fragments 
in teased preparations or from sections, in those 
instances in which the erosions were large enough to be 
so treated, has not thrown any further light on their 
etiology. There is always a variable amount of small 
round cells between the gland acini, but it has been 
quite impossible to distinguish between round-cell infil- 
tration and normal lymphoid structure. In one large 
erosion from a case of subacid gastritis "the cuticula 
and crypts were not broken or disintegrated, but in the 
deeper portions of the glands the cytoplasm stained 
faintly and was swollen. In places it seemed to be 
disintegrating and portions of the glands were missing. 
There was some small round-cell infiltration, but no- 
where was it of marked degree." Other etiologic factors 
determined by Mintz, Wurtz and Leudet, Dieulafoy, 
Nauwerk, Gerhardt, Langerhans and B. Fraenkel, were 
not found. 

There are, however, two types of hemorrhagic erosions 
of the stomach of distinct clinical importance, which 
present fairly definite clinical pictures. They are (a) 
the so-called simple erosion of Dieulafoy and (b) the 
chronic and recurring type of erosion described first by 
Einhorn and now termed Einhorn's disease. 

Of the simple erosion, which is characterized by sud- 
den, severe, at times fatal hemorrhage occurring during 
normal health, usually without pain and with but little 
sickness, I do not wish to speak, excepting to emphasize 
the need of a better recognition of the condition and the 
employment of rational medical treatment. In one of 



160 

the four cases seen by me death was hastened, if not 
actually caused, by surgical measures, and two of the 
three other patients were strongly urged by competent 
operators to submit to operation. I think it is now quite 
agreed among surgical writers as well as among physi- 
cians that acute bleeding from the stomach is a condi- 
tion best handled by medical means and not by surgery. 
In 1901 Eodman reported thirty-two operations for 
acute gastric hemorrhage with nine deaths, a mortality 
of 40.6 per cent. In 1906 Laurent reported 93 per cent, 
recovery in his patients treated medically. A critical 
review of the literature since these dates bears out this 
contention more forcibly, and yet such patients are still 
being operated on. This fact, in my opinion, justifies 
the clinical grouping of this class of cases in such a way 
as will emphasize the importance of their treatment 
whatever the pathogenesis underlying the condition 
may be. 

According to Einhorn, the disease which was described 
first by him in 1894, and which now bears his name, is 
a chronic condition characterized by diffuse stomach 
pain which comes on shortly after eating and is not 
influenced by pressure, vomiting or eating again; by a 
sense of great weakness, a rather rapid loss in weight, 
and, pathognomically, by the repeated presence of from 
two to four erosions in the wash water from the fasting 
stomach. Einhorn's belief that this clinical picture was 
the expression of a distinct disease has been upheld by 
Mintz, Berger and others. Pariser, Nauwerk and Eis- 
ner, on the other hand, have maintained that the basis 
of the picture has been a chronic gastritis, the ordinary 
symptoms of which have been forced into the back- 
ground by the periodic occurrence of the erosions and 
the bleeding. Owing to the entire absence of post- 
mortem examinations of such cases, the following typ- 
ically illustrative case which came to autopsy is given 
briefly in detail, together with the anatomic findings : 



Reproduction from drawing showing histologic characteristics ol 
Issue. A, remnants of gland acini ; B. blood extravasation la areas 
f dense, small round-cell Infiltration. 
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History. — Mr. D., a business man, aged 57 years, began 
twenty years ago to have, with the coming of each winter, 
periods of illness characterized by a diffuse sense of burning in 
the stomach after eating, sometimes on rising, a rapidly devel- 
oping weakness, paleness and loss of weight. At times there 
was some nausea and the regurgitation of clear fluid which was 
not especially sour to taste. All foods produced distress. 
There was no local tenderness, no fever, chills or sweating. 
The bowels were regular. Each year the illness lasted several 
weeks, usually in bed with restricted diet. More or less pale- 
ness and weakness would last until warm weather set in, 
when he would regain his health rapidly, his anemia would 
disappear and his stomach would again tolerate any kind of 
food without discomfort. The patient believed a causal rela- 
tionship existed on the part of the cold and always dreaded the 
approach of winter. During the illness of the year preceding 
that of his death occult blood was found in the stools. His 
last illness came on as they always had before and was of 
several weeks' duration. Blood was again found in the stools. 
Dr. Mackenzie tells me that blood examinations showed a very 
severe grade of a chlorotic type of anemia. The patient had 
weighed 202 pounds before his illness began but had lost much 
flesh during it. His own personal history and that of his 
family were negative in all respects. 

Necropsy. — Through the courtesy of Dr. Mackenzie I made 
a post-mortem examination on Dec. 20, 1009, six hours after 
death. Briefly the anatomic findings were as follows: The 
body was that of a tall, heavily boned, greatly emaciated mid- 
dle-aged man. The panniculus was pale and scanty; the peri- 
toneum was smooth and glossy. All parenchymatous organs 
were very pale and dry. The heart and lungs were otherwise 
negative. Very small scattered atheromatous patches existed 
in the beginning of the arch of the aorta. They were absent 
throughout the course of the abdominal aorta. There was no 
gross evidence of terminal infection. The bone-marrow of the 
ribs was pale in color. The intestine and colon were more or 
less filled with dark, tarry content that contained much blood. 
The stomach was of normal size, blanched, and contained a 
little turbid fluid. Over the mucosal surface a moderate 
amount of greyish, somewhat blood-stained, tenacious mucus 
waB found. On the posterior wall about midway between the 
cardia and the pylorus were seen five small eroded areas with 
hemorrhagic margins and bases. They were superficial in char- 
acter, not extending to the submucosa, and varied from the size 
of a split pea to 1.5 cm. in length and % cm. in width. No 
eroded vessels could be found. 
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The stomach was given to Dr. Boberg of the medical 
department of the University of Oregon for histologic 
examination. He reports as follows: 

The mucosal surface of the organ is pale yellowish in color, 
mottled by several deeply colored and rather circumscribed 
areas. Sections for examinations were taken through both the 
pale and the darker portions of the stomach-wall. Microscopic- 
ally, the dark areas show no difference in appearance from the 
other. They are pigmented areas of submucous hemorrhages, 
the coloring of which is derived from dissolved hemoglobin 
deposited in the interglandular tissue and in the secreting cells 
of the gastric glands. The interstitial tissue of the epithelial 
layer of the mucosa is the seat of a dense, small round-cell 
infiltration. This infiltration is diffuse and more marked in 
the surface of the mucosa. The deposit of these small round 
cells is so dense that in many cases the stomach glands have 
been completely obliterated. Scattered throughout this dense 
infiltration are islands or portions of glands. Their lumina are 
distended to two or three times the normal size. The cell 
cytoplasm is granular and disintegrated and in many places 
the lumina are filled with a cytoplasmic debris. In the fundus 
region no differentiation of the gland cells occurs into parietal 
and chief cells. All gland-cell nuclei stain less deeply than 
normal. The capillaries in the mucous membrane are markedy 
dilated along the basement membrane and, in the region of the 
crypts, show a diffuse extravasation of blood. The blood-vessel 
plexuses in the submucosal and muscular layers show a thick- 
ening of the walls and a slight congestion. The muscular 
layer, submucosa and muscularis have to a slight degree an 
infiltration of small round cells. 

I submitted also to Dr. Eoberg for histologic examina- 
tion three large erosions from a typical case of Einhorn's 
disease which I have had under observation for over 
three years and which I have previously reported. His 
findings are as follows : 

The gastric crypts and cuticular border of the mucosa are 
quite intact. The neck and fundus portions of the gastric 
glands are displaced and partly obliterated by a small round- 
cell infiltration not unlike that described in the previous case 
but not bo dense. The destruction and displacement of the 
glandular elements, although considerable, are likewise not so 
marked. Interstitial hemorrhage and congestion are absent. 

Thus the microscopic examination of the two cases presents 
the picture of a form of chronic gastritis characterized ( 1 ) by 
a dense small round-cell infiltration in the interstices of the 
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ACH EROSIONS TO THEM 
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glandular elements, which when extensive obliterates the gas- 
tric glands by pressure; (2) by the disintegration of the cutic- 
ular portion of the mucosa as the crypts are displaced by the 
small round cells; and (3) by the fact that with the disin- 
tegration of the cuticula and crypts the congested vessels are 
exposed and ruptured, which accounts for the gastric hemor- 
rhages occurring during the clinical course of the disease. 

An entire absence of proliferation of the connective 
tissue elements, the engorgement of the superficial blood 
capillaries and the manner in which the gland cells are 
destroyed sharply differentiate the process from ordinary 
chronic gastritis. The claim, therefore, of Eisner and 
others that the disease is one of ordinary gastritis with 
the factor of erosion formation added to it is no longer 
tenable, and neither, on the other hand, is that of Ein- 
horn, for the process must be classified as a type of 
chronic gastritis. It is, in fact, a chronic, nonprolifera- 
tive, hemorrhagic gastritis. 

In general, I believe it will be well to retain this 
clinical grouping of hemorrhagic erosions, and to con- 
sider them, clinically speaking, as disease entities for 
the sake of defining their relation to other types of gas- 
tric hemorrhage. Simple erosion, on the one hand, 
probably possesses a manifold etiology. Whether Ein- 
horn's disease likewise does, only further autopsy find- 
ings will determine. Prom the similarity of these two 
cases, however, it is probable that its pathology will be 
found to be the same in others. 
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ABSTRACT OF DISCUSSION 

Db. Robert T. Mobbis, New York: In these days when so 
much credit is given to proper stomach surgery, I wish to 
emphasize a point made by Dr. Jones that hemorrhagic ero- 
sions of the stomach are not cases for the surgeon. Whatever 
credit comes to surgeons is from wise selection of cases. Sur- 
gery does not at all comprehend the question of gastric ero- 
sions and does not give relief because the original condition 
persists. Again, there are the shock and other features which 
were incidental to operation, features that are not desirable. 
There was one point, however, that Dr. Jones did not bring 
out and one which I believe to be very important. We should 
learn more of the early septic history, and especially of the 
ordinary medical treatment that was employed at the time 
the erosions occurred. Of course, the patients must have 
treatment when these erosions of the stomach occur, but the 
earlier toxic history should be kept track of in all these cases. 
We should remember that hyperchlorhydria and hypochlorhy- 
dria are symptoms like coughing or sneezing. The hormones 
send wrong messages to the secreting glands. What reason 
have we for believing that excreted toxins are basic factors 
in these erosions? What is found in the peritoneum of the 
vicinity gives us a clue? We all have found peritoneal adhe- 
sions so common in the pyloric region that we must assign 
some significance to them. We often meet with cases of adhe- 
sions, "cobwebs in the attic of the abdomen," which are due 
apparently to the excretion of toxins by the liver; in some 
cases the lesion might be due to the actual excretion of bac- 
teria, chiefly of the colon-bacillus group, which pass the liver 
unharmed at times, but set up trouble in the bile-tract. The 
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endothelium desquamates, lymph is excreted, coagulation 
occurs and adhesions are then formed and gastric disturbances 
follow. These hieroglyphics most of you can read and must 
read. When these hieroglyphics in bos relief occur in the 
peritoneum, the "cobwebs in the attic of the abdomen/' we 
must look for an explanation in the toxic influences preceding 
erosion. Such toxic influences result in spasm of the terminal 
arteries situated in this region. Please do not forget the ter- 
minal arteries, for we are dealing with them. The toxic spasm 
of the terminal arteries here results in cell infiltration and 
other pathologic conditions, such as Dr. Jones has described in 
his paper. 

In the treatment of hemorrhagic erosions of the stomach, 
surgery should not, I believe, be considered at all; medical 
treatment alone should be employed; any operation in these 
cases must result in disaster. If we hark back to the orig- 
inal cause I think we shall find that hemorrhagic erosions of 
the stomach are the result of excreted toxins. 

De. J. F. Hultgen, Chicago: Erosions of the stomach are 
not considered sufficiently in connection with the constant 
anemia which one meets with in these cases. This fact sug- 
gests to me that there might be an anatomic cause for this 
condition — the symptom-complex might be due to the anemia 
itself; it might be due, as Dr. Morris has suggested, to some 
toxic process. The anemia coexistent or coexisting in these 
cases has not been thoroughly inquired into; more investiga- 
tions should be made in order to bring out this matter. As a 
matter of fact, the anatomic basis, so far as was shown by 
Dr. Jones, was not sufficient to explain the clinical course of 
the disease. I believe that the gastric hemorrhage from the 
erosion is nothing but a symptom, and that the underlying 
morbid process might be of hemolytic nature or of toxic 
origin. 

Dr. Philip King Brown, San Francisco: This condition of 
hemorrhagic erosions of the stomach is not recognized easily. 
Hemorrhage occurring in association with pain might be the 
result of chronic disease of the appendix, so fully described by 
Moynihan several years ago. He reported twelve cases, the 
symptoms of which were classical of gastric ulcer ; at operation 
no ulcers were found. In each instance, however, there was 
found a diseased appendix. When the appendix was removed 
in these cases all the symptoms of gastric ulcer disappeared. 
It was my lot to recommend for operation practically the same 
kind of a case; this patient presented symptoms that made 
one feel quite positive of his diagnosis. The individual had 
been under the care of Dr. Boas and Dr. Ewald and other 
stomach specialists of note. They all made a similar mistake 
in the diagnosis. The symptoms were entirely gastric and 
hemorrhages were quite frequent. Under my care and while 
on a strict Lenhart diet, with the usual subnormal temperature, 
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there suddenly developed a rise of 4 or 5 degrees above the 
normal. Evidently there was some pathologic condition in 
the appendix, as the fever was accompanied by pain, spasm and 
tenderness at McBurney's point, but it did not seem wise to 
operate on her at the time. Later at operation a very care- 
ful exploration of the gastric region was made, but nothing 
was found at all. The appendix was examined and removed, 
because adjacent to it was found a calcified gland and there 
were other evidences of old disease of this organ in the way 
of firm adhesions and partial occlusion and thickening. No 
really satisfactory explanation of the cause of hemorrhage 
from the stomach in these cases has yet been given. Whatever 
statements have been made thus far are not at all satisfactory 
to those who are looking for an explanation, but the point of 
gastric hemorrhage without ulcer from disease of the appendix 
is well established and should be borne in mind. 

Dr. N. W. Jones, Portland, Ore. : In an exhaustive search of 
the literature on Einhorn's disease there are found no records 
of cases coming to autopsy. The pathology of the case reported 
by me seems to be distinct, but it needs verification by other 
cases. This condition is entirely distinct from those septic 
conditions in which stomach bleeding has occurred, as reported 
by Moynihan and Dieulafoy; and, it would seem to me, can 
have no relation to them. Its pathogenesis is not known. It 
does not seem to be that of ordinary chronic gastritis. 



RESERVE RENAL CAPACITY IN CHRONIC 
INTERSTITIAL NEPHRITIS 



EDWARD F. WELLS, M.D. 

CHICAGO 



In the mid-course of chronic interstitial nephritis, 
with the secreting structures of the kidneys greatly 
reduced by degenerative and atrophic processes, more or 
less marked renal insufficiency is the rule. With the 
high-pressure circulatory balance well maintained, the 
urinary water flows in full or increased volume, the 
insufficiency being confined to an inadequate excretion 
of certain waste and superfluous determinable and occult 
substances which are deleterious to the human body, 
and which are ordinarily efficiently removed by healthy 
kidneys. It is probable that the most toxic and impor- 
tant of these are, as yet, demonstrable only by their 
effects. In the future, when methods shall have been 
perfected whereby these may be differentiated and 
measured, our problem will be susceptible of ready and 
accurate solution. For the present, and for our prac- 
tical purposes, we are compelled to rely on the amount 
of urea, chlorids, phosphates and sulphates contained in 
the daily urine, together with the general and special 
symptoms, in forming an estimate of renal capacity. 
Notwithstanding the difficulties and inaccuracies attend- 
ing such estimates under current conditions, it is my 
opinion, based on a fairly long and broad experience, 
that they are of sufficient diagnostic and prognostic 
importance to warrant their employment in the routine 
of general practice. 

Many years ago I attended a man who was known to 
have had chronic interstitial nephritis for more than 
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twenty years, during the latter of these accompanied by 
frequent and at times very severe attacks of uremia. 
For several years fairly full analyses of the urine were 
made once or twice a week, and at times daily for periods 
of from two to six months. These analyses showed the 
total solids and urea uniformly greatly reduced, the 
latter ranging from 3 to 12 gm. per day, with 8 gm. as 
an approximate average. At one time the daily excre- 
tions of urea averaged about 5 or 6 gm. over a period of 
several weeks, at the end of which the patient had a 
severe attack of uremia with most active maniacal excite- 
ment. During twenty-four hours of violent muscular 
exertion he passed urine which contained 36 gm. of urea. 
Following this observation it was noted that active, and 
to a lesser degree passive, muscular exercise regularly 
increased the excretion of urea, and approximately a like 
amount of such exercise always augmented the urea 
excretions to a corresponding degree ; that is, up to from 
10 to 12 gm. Later it was experimentally demonstrated 
that if lean meats were added to the diet, the urea excre- 
tion was further increased according to the amount of 
proteid ingested, up to 15 or 20 gm. This required 
about 300 gm. of meat. In this case it was clearly evi- 
dent that beyond this proteid intake the urea output 
lagged behind. For reasons not material to our theme 
these observations, so far as the giving of meats was 
concerned, were omitted, but the employment of active 
and passive muscular exercises were continued with 
satisfactory results as an important feature of manage- 
ment. In this case the conclusion to which I had come, 
and which was shared by other physicians, namely, that 
the secreting structure of the kidneys were so largely 
destroyed as greatly to reduce the renal functional 
capacity, using the urea output as a measure, to far 
below the requirements of the system, and with a prac- 
tical abolition of any reserve capacity, was demonstrably 
erroneous. 
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During the past ten years I have had frequent oppor- 
tunities to pursue these investigations, with the result 
that a sufficient array of facts has been accumulated to 
warrant the deduction that, in the class of cases under 
discussion, the kidneys are seldom anatomically or func- 
tionally altered to such degrees as to preclude the moder- 
ate regular excretion of water, urea, chlorids, and other 
of the measurable constituents of the urine, and, on 
occasions of great and extraordinary stimulation, to show 
evidence of correspondingly increased functional activity, 
which may, with propriety, be termed reserve renal 
capacity. That this is an important fact, capable of 
being turned to diagnostic, prognostic and therapeutic 
usefulness, must be clearly evident. 

In investigating the capacity of the kidneys in chronic 
interstitial nephritis under the ordinary conditions of 
life, and under those entailing extraordinary stress on 
all the organs engaged in the production and excretion 
of the urinary constituents, various procedures may be 
adopted, varying with the character of the information 
desired, and, it may well be added, with the predilec- 
tions of the physician. 

The conditions under which the excretion of urinary 
water may vary are so fully dealt with in the literature 
that only a few points of practical importance will be 
considered: As is well known the urine is, as a rule, 
notably increased in quantity, with a very considerable 
proportional and total reduction of the urea and other 
solids. Should the volume of urine decline, without a 
corresponding reduction of liquid intake, further exam- 
ination will disclose circulatory failure with occult or 
manifest edema. Much later, when there is added to the 
above high color and increased or even largely increased 
total urea excretion, cellular nutritive balance with 
destructive metamorphosis will be present. Observation 
will 60on show that at neither the highest nor lowest 
output of urinary water does the excretion of urea and 
other solids reach the highest level; but rather is this 
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found at some intermediate point, which, because of its 
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therapeutic importance, should be, from time to time, 
closely determined. 

During the recently passed years the excretion of 
chlorids has been very closely studied, and I have only 
a word to add in this connection, namely, that as a 
foundation for any dietetic directions which intelligently 
consider this question, there should be a fairly accurate 
determination of the chlorid excretory capacity of the 
kidneys. The methods may be readily adapted. 

In the present state of our knowledge in chronic 
interstitial nephritis, and in connection with our theme, 
greatest interest lies in estimating, comparatively and 
absolutely, the excretory capacity of the kidneys for 
those nitrogenous substances resulting from proteid 
metabolism of which urea is the chief and best known. 

For the purpose of obtaining information as to the 
renal capacity, I am in my own practice accustomed to 
employ the following procedures: 

The daily urine is examined closely, and recorded 
and charted every day during the entire time occupied 
in making the observations, which is divided into a 
series of periods of three days each. During the first of 
these the patient is under his accustomed diet and 
regimen. During the second he takes two freshly made 
pills of mercurial mass every night, followed by a saline 
cathartic next morning. In the third the diet is 
restricted to water, cream and water soups and thin 
gruels, all in moderate or small quantities, with physical 
rest. During the fourth he has added to his diet breads, 
rice and potatoes, the food having a daily caloric value 
to meet fully nutritional requirements. To this there is 
added 300 gm. of lean meat during each of the three 
days of the fifth period ; 400 gm. in those of the sixth ; 
500 gm. in those of the seventh ; 600 gm. in those of the 
eighth. If desirable, the series with increasing amounts 
of proteid intake may be further extended if required. 
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In giving the meats in this gradually ascending scale, 
it will be noted that during the earlier periods the urea 
excretion rises directly as to the proteid ingestion. As 
the scale ascends, however, there comes a time in which 
ingestion of proteids and excretion of urea no longer 
run parallel, the latter lagging behind; later this becomes 
so marked that I prefer to terminate the investigation. 

Applying the rule of averages, to which no chronic 
interstitial nephritic patient very closely conforms, the 
daily excretion of urea by the three-day periods may be 
tabulated as follows: 

Period 1, under ordinary diet and regimen 12 gm. 

Period 2, under ordinary diet, etc., with evacuants 8 gm. 

Period 3, under very restricted diet and rest 6 gm. 

Period 4, under full carbohydrate diet plus 300 gm. lean 

meat 14 gm. 

Period 5, under full carbohydrate diet plus 400 gm. lean 

meat 22 gm. 

Period 6, under full carbohydrate diet plus 500 gm. lean 

meat 30 gm. 

Period 7, under full carbohydrate diet plus 600 gm. lean 

meat 36 gm. 

If during the fourth and subsequent periods the 
patient subjects himself to unusual active and passive 
muscular exercise, the urea output should be consider- 
ably augmented. Should there be any material devia- 
tion in a downward direction, from the curve of urea 
output, based on the above, a corresponding renal inca- 
pacity is indicated; any excess above that of the first 
period which may be observed during periods of four 
to seven, inclusive, represents reserve renal capacity. 

In making these tests, wide variation in methods, and 
in additions to or subtraction from the details of those 
mentioned, may be practiced, as required, or as individ- 
ual experience demonstrates to be the most available. 
Special emphasis, however, should be laid on the char- 
acter of the proteid given, inasmuch as the urea output 
after the ingestion of meat follows fairly promptly and 
reaches its full height on the second, certainly on the 
third, of these days, whereas should eggs be employed, 
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a, much longer time is required for elimination. There 
may be added during these last three days as much 
active and physical muscular exercise as the patient is 
able to bear, which will further increase the output of 
urea. Personally, I prefer to make this a fourth three- 
day period, but this is probably immaterial. 

As an example of the wide variations met with in 
making these estimations, the following case is worthy 
of mention. A few years ago a gentleman, 65 years of 
age, with chronic interstitial nephritis of many years' 
duration, passed, under great urinary stress, urine which 
contained during one twenty-four-hour period 64.5 gm. 
of urea. In making several tests, such as those described, 
the urea with great uniformity rose to from 30 to 35 gm. 
per day, and if much exercise should have been taken 
during the final period 35 to 40 gm. were not uncommon. 

In making these tests from time to time, other impor- 
tant features were noted. For example, it was noticed 
almost constantly that, following the test, the patient 
appeared to be very much improved over his former con- 
dition. Most of this improvement was of such a nature 
that it could not be definitely measured. The patient, 
however, appeared to be fully aware of the fact, and 
indefinitely I shared his opinion. For this reason I have 
made these observations with more or less frequency in 
each patient for the purpose of obtaining, first, diag- 
nostic and prognostic information; second, for possible 
therapeutic advantages; and third, that the patient's 
interest in his case and its management may be intelli- 
gently and optimistically maintained. 

It is a fair inference that, if known, the output of 
urea can by simple measures and with safety be so 
stimulated that from an average of 10 to 15 gm. per 
day, an amount double this may be uniformly reached; 
the anatomic alterations and physiologic capacity are 
such as to eliminate urea, chloride, phosphates, sulphates, 
etc., with fair safety. The danger to these chronic inter- 
stitial nephritics must, then, lie in the failure of the 



174 

kidneys to eliminate other toxic substances of a nature 
so subtle as so far to defy analysis. It is also probable 
that the circulatory, and especially the extravascular 
circulatory changes are responsible for the failure to 
eliminate these heretofore undefined toxic agents. From 
this it may be readily seen that such measurements as 
those described fall far short of our requirements. 
Nevertheless, they are, taken in connection with such 
other observations as those of estimating the blood- 
pressure, the retinal fields and a careful review of the 
symptomatology, the best obtainable at the present time. 
As the results of my own observations, I am of the 
opinion that those cases in which there can be demon- 
strated, with regularity, a fair or large reserve renal 
capacity offer the best chances for prolonged life, physi- 
cal and mental capacity and usefulness, while those in 
which the reserve renal capacity is but slight are in 
much greater risk of prematurely encountering the 
various serious accidents which accompany the later 
stages of this malady. 

On the information obtained may be based some 
important details of management. In my own practice 
I advise such active and passive muscular exercises as 
may be taken without evidences of urea retention. Also 
the amount of proteid ingestion, always small or moder- 
ate, is gauged in like manner. These I consider points 
of great practical importance. 

Along similar lines estimations may be made of the 
capacity of the kidneys to eliminate urinary water; also 
of chlorids. The latter, taken in connection with 
observations on the weight of the patient and of the 
extra-vascular serum accumulation, blood-pressure and 
cardiac hypertrophy, is of prime importance and should 
be made with regularity. It is not my purpose, however, 
in this paper to consider this line of thought; my 
main object is to stimulate further and more accurate 
investigation. 

4744 Woodlawn Avenue. 
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ABSTRACT OF DISCUSSION 

Db. Frank Billings, Chicago: What Dr. Well* has read 
to us this morning should be a lesson; what he has given us 
has been an individual study of a diseased organ, the kidney, 
and there is much that is new in it. The method he employs 
in estimating the functional capacity of the kidney is inter- 
esting; perhaps if one wished to offer a criticism one might 
say that one could not, b" such measures as he employed, 
fully estimate the physiologic function of the kidney, or the 
metabolism of the body; yet clinically the measure he employs 
is the only one that is practical by which we can reach any 
such conclusions. The painstaking way he has worked with 
the different diets, day after day, and all before he has 
arrived at any conclusion, shows that his work and study is 
worthy of careful consideration. He is using the same methods 
we should use in other diseases, such as diabetes — measuring 
the individual capacity of the patient. 

Dr. Walter L. Bierring, Des Moines, Iowa: The thought 
arises whether the disturbances in the nutritive balance may 
not be influenced by other organs besides the liver. In con- 
sidering the condition termed chronic nephritis, a very close 
relationship was recognized between that triad of structures, 
the myocardium, the blood-vessels and the kidneys. It is 
also exceedingly difficult to estimate the functional capacity 
of the kidney, to note only the urinary findings; and often- 
times many of the symptoms which are most indicative of 
chronic nephritis are those of retention phenomena. The 
prognosis in chronic nephritis is dependent largely on the 
condition of the myocardium, and it appears to me that pos- 
sibly in our efforts to preserve this reserve force referred to 
in the paper, we really bring about a condition more favorable 
to the myocardium or myocardial function; whenever we 
bring about such a condition by means of proper diet or 
otherwise, it tends to lower arterial pressure, lessen the strain 
on the heart, the retention phenomena become less marked, 
and a better functional ability of the kidney is brought about. 

Dr. Edward F. Wells, Chicago: My paper illustrates the 
futility of attempting to make a suitable presentation of an 
important subject in the short time allotted; therefore I 
limited my remarks mainly to a consideration of certain tests 
for measuring the reserve capacity in chronic interstitial 
nephritis, with a well-preserved circulatory balance. In a few 
words I mentioned the fact that under certain circumstances, 
especially with a failing circulatory balance and a consequent 
nutritional disturbance, the tests mentioned are inapplicable. 
It must be clearly apparent that the tests mentioned are 
crude, but, rudimentary as they are, the methods are those 
which I have found available and useful for testing the urinary 
capacity of my patients. To these there should be added a 
study of the functional capacity of all the organs engaged in 
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the preparation for urinary excretion. Those presented I 
should be pleased to have considered simply as a beginning of 
work along these lines, with the confident expectation that, 
intelligently practiced, they will be found as useful in the 
malady mentioned as are similar procedures in the study and 
management of diabetics. My object has been to extend our 
diagnostics — making a therapeutic and a prognostic diagnosis, 
if you will alio wthe terms; nevertheless, certain beneficial 
therapeutic results were obtained from the tests employed. 
However. I do not wish to lay any undue stress on this point. 
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During the last ten years much has been written on 
the subject of blood-pressure and hypertension. Most 
of the work has been based on clinical findings; com- 
paratively little has been done in the way of following 
cases to the autopsy table. There are, of course, grave 
objections to drawing deductions from a comparative 
study of blood-pressure determinations taken shortly 
before death and the pathologic lesions found at autopsy. 
At the same time it seemed that the study of a group of 
cases which had been followed to the autopsy table 
might be of interest. 

All observers are agreed in regard to the frequent 
occurrence of hypertension in nephritis. Cushing 1 and 
others 2 * 3 have shown that high blood-pressure occurs in 
cases with increased intracranial pressure. The chief 
discussion has been directed toward the question of the 
occurrence of hypertension in arteriosclerosis independ- 
ent of a nephritis. Sawada 4 has never seen a case of 
hypertension over 170 in simple arteriosclerosis. Rom- 
berg 6 considers that persistent high blood-pressure in a 
suspicious case establishes the diagnosis of chronic inter- 
stitial nephritis. 

1. Cushing, H. : Bull. Johns Hopkins Hosp., 1901, xil, 290. 

2. Eyster, Burrows and Essick : Jour. Ezper. Med., 1909, xl, 489. 

3. Robinson, G. C. : Arch. Int. Med., May, 1910, v, 483. 

4. Sawada : Deutsch. med. Wchnschr., 1904, zxx, 425. 

5. Romberg: Kong. t. inn. Med., 1904, lx, 17. 
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The material reported in this paper consists of the 
pathologic findings in every case showing a systolic 
blood-pressure of over 160 in life which has come to 
autopsy from the medical wards at the Massachusetts 
General Hospital from Jan. 1, 1907, to April 25, 1911. 
Before 1907 the blood-pressure determinations were not 
made in sufficient numbers to give adequate data. Since 
1907, while blood-pressure determinations have not been 
used as a routine in every case at the Massachusetts 
General Hospital, yet it is fair to say that such determi- 
nations have been made in nearly every case, if not every 
case, that would come into the group under discussion. 

Unfortunately, only the determinations of the systolic 
blood-pressure are available. The instrument used has 
been the Biva-Rocci apparatus with the wide armcufE. 
The observations were all taken in the recumbent posi- 
tion when the patient was able to lie down. The appar- 
atus was placed on a table practically on a level with the 
heart, with the arm at the same level. The determina- 
tions were made by various individuals, but in general 
the method was that advocated by Janeway* and 
Sawada 4 ; namely, the point at which the first full beat 
returns after the obliteration of the pulse. Janeway 
and Park 7 have shown that in clinical blood-pressure 
determinations, if the wide arm-piece be used and if the 
return of the first fully developed pulse-wave be taken, 
even advanced arterial thickening and calcification 
probably do not intrude an error of any importance. 

The limit of 160 was taken, as Janeway 6 ' 8 and 
others 9 * 10 believe that such a limit is rarely exceeded in 
normal individuals. From Jan. 1, 1907, to April 25, 
1911, there were in the medical wards of the Massa- 
chusetts General Hospital fifty-three cases with blood- 
pressures over 160 that came to autopsy. The hospital 

6. Janeway, T. C. : Clinical Studies of Blood-Pressure, New 
York, 1904, p. 64. 

7. Janeway and Park : Arch. Int Med., Not. IS, 1910, vi, 586. 

8. Janeway, T. C. : Am. Jour. Med. 8c, 1906, i, 772. 

9. Osier: System of Medicine, lv. Chap, x, 426, 447. 
10. Woley : The Journal A. M. A., July 9, 1910, p. 121. 
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admits only acute cases or acute manifestations of 
chronic cases. Most of the autopsies were done by Dr. 
Oscar Richardson; a few by Dr. J. H. Wright. The 
histologic examinations were made by Dr. Wright. 

In the discussion of the diagnosis, little attempt has 
been made to balance the relative importance of the 
pathologic findings. If a kidney lesion of any descrip- 
tion is present, it is considered that such a case belongs 
to the group of cases of hypertension associated with 
kidney lesions. 

HYPERTENSION WITH LESIONS IN THE KIDNEYS 

The pathologic findings showed some kidney lesion in 
thirty-eight cases, or over 71 per cent. These thirty- 
eight cases include one case which was, pathologically, 
acute degeneration of the kidneys and one case of hydro- 
nephrosis. In seven of the thirty-eight cases showing 
kidney lesions, or 13 per cent, of the whole series, the 
lesions found at autopsy were essentially confined to the 
kidneys (Cases 2, 8, 19, 36, 38, 42 and 53). Five of 
these seven cases showed pathologic changes classified 
as chronic glomerulonephritis, one as subacute 
glomerulonephritis and one as chronic interstitial 
nephritis. The maximum systolic blood-pressure in. 
this group of seven cases ranged from 165 to 240. 

HYPERTENSION WITH ARTERIOSCLEROSIS 

Arteriosclerosis was found at autopsy in thirty-seven 
of the fifty-three cases, or 69 per cent. General arterio- 
sclerosis was associated with lesions in the kidney in 
twenty-eight cases, or 52 per cent. 

There was only one case (Case 46) of hypertension 
with arteriosclerosis in which there was no kidney lesion, 
no cerebral lesion and no cardiac lesion, except simple 
hypertrophy and dilatation, the blood-pressure was 210. 
This case was in the hospital only twenty-four hours, 
and there was only one observation of blood-pressure. 
The patient was in coma. The urine showed no albumin 
but a slight trace of sugar. The pathologic examination 
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showed a woman of 60 years, with slight general arterio- 
sclerosis, a heart weighing 520 gm., normal kidneys 
weighing 268 gm. and no other lesions worthy of note. 

In two cases (Cases 41 and 47) of fibrous endocarditis 
with no lesions in the kidneys, the valvular lesions were 
slight and the essential pathologic change seemed to be 
arteriosclerosis. 

HYPERTENSION WITH CEREBRAL LESIONS 

In eight of the fifty-three cases, or 15 per cent., there 
were definite cerebral lesions. One case was associated 
with a chronic nephritis and three with arteriosclerosis. 
In four cases no other blood-pressure-raising factor 
besides the cerebral lesion was apparent. 

HYPERTENSION WITH CARDIAC LESIONS 

In thirteen of the fifty-three, or over 24 per cent., 
there were definite cardiac lesions in addition to simple 
hypertrophy and dilatation of the heart, and in eleven 
of these thirteen there was endocarditis of the aortic 
valve. In every case in which the endocardium was 
affected, the aortic valve was involved. Three of the 
thirteen cases showed no other lesions which might be 
assumed to raise the blood-pressure. 

HYPERTENSION WITHOUT KIDNEY LESIONS 

There were fifteen cases, or 28 per cent, of the series, 
in which no kidney lesions were found ; at autopsy seven 
showed cerebral lesions. In four cases the chief patho- 
logic lesion was cerebral hemorrhage. The blood-pres- 
sure varied in these four cases from 175 to 260. In one 
case (Case 16) the cerebral hemorrhage was traumatic; 
in that case the blood-pressure was 175. In the other 
three cases (Cases 21, 22 and 48) the cerebral hemor- 
rhage was apparently due to the rupture of an arterio- 
sclerotic cerebral vessel. In these three cases, the blood- 
pressures were over 200. In the same group is one case 
of brain tumor (Case 33) with a blood-pressure of 190; 
one case of degeneration in the pons (Case 43) with a 
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blood-pressure of 175, and one case of miliary tuber- 
culosis with a tuberculous meningitis (Case 31) with a 
blood-pressure of 1G5. Consequently, in seven out of 
fifteen cases of hypertension not associated with a lesion 
in the kidney, there was some cerebral condition which 
might have caused cerebral pressure. Cushing and 
others have shown the relation between increased intra- 
cranial pressure and an increased blood-pressure. 

In this group of fifteen cases of hypertension without 
kidney lesions, seven showed cardiac lesions. There were 
two cases (Cases 10 and 44) in which intracardiac 
thromboses were found without other cardiac lesions 
beyond simple hypertrophy and dilatation and without 
arteriosclerosis. There was one case of syphilitic aortitis 
(Case 25) with a slight amount of fibrous endocarditis 
of the aortic valve. In addition, one finds in this group 
four cases (Cases 41, 45, 47 and 52) of fibrous endo- 
carditis of one or more valves of the heart, all associated 
with arteriosclerosis and one case with primary per- 
nicious anemia. The aortic valve was affected in every 
case. In the same group of fifteen cases of hypertension 
without kidney lesions comes the case of arteriosclerosis 
(Case 46). In this group of fifteen cases of hyperten- 
sion without lesion in the kidneys there were seven 
patients under 50 and eight over 50 years. The maxi- 
mum systolic blood-pressure varied from 165 to 260. 

HYPERTENSION WITHOUT LESIONS IN THE KIDNEYS AND 

WITHOUT ARTERIOSCLEROSIS 

There were seven cases with neither arteriosclerosis 
nor nephritis. Of these seven cases four showed cerebral 
lesions. One was a case of brain tumor (Case 33), one 
was a case of general miliary tuberculosis with tuber- 
culous meningitis (Case 31), one a case of degeneration 
in the pons and carcinoma of the ovary (Case 43), one 
a case of cerebral hemorrhage due to trauma (Case 16). 
The remaining three cases in this group were cardiac 
cases (Cases 10, 25 and 44). The ages in this group 
were from 30 to 52. This group of seven cases is char- 
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acterized by a moderate degree of hypertension as a rule, 
two showing a maximum systolic blood-pressure of 165, 
one of 170, two of 175, one of 190 and one of 200. 
Therefore, in this series of fifty-three cases in the 
absence of both arteriosclerosis and any lesion in the 
kidney no blood-pressure over 200 was found. 

If one considers only the cases with more than one 
blood-pressure observation and only cases showing con- 
stantly a blood-pressure of 200 or over there were ten 
cases all of which were cases with kidney lesions. In 
nine of these ten cases arteriosclerosis was also present, 
although in two cases the arteriosclerosis was slight. 

Of fifty-one cases in which we have the kidney weight 
twenty-nine, or 56 per cent. +, were distinctly atrophic 
i. e., weighing under 250 gm. Of the twenty-nine kid- 
neys weighing less than 250 gm. twenty-seven showed 
kidney lesions and two showed no kidney lesions. One 
case (Case 31) showed miliary tuberculosis in which the 
blood-pressure was 165. In this case the kidneys 
weighed 208 gm. but the heart also was small, weighing 
223 gm. The other (Case 48) showed arteriosclerosis 
and cerebral hemorrhage. The blood-pressure varied 
between 260 and 125. The heart weight was 335 gm. 
and the kidneys 190 gm. Only eleven cases of the 
thirty-seven with kidney lesions, or 27 per cent., failed 
to show small atrophic kidneys. Of the ten cases with 
kidney lesions, with kidneys weighing more than 250 
gm., five showed kidneys weighing 250 to 300. Histo- 
logically, all showed atrophic conditions. In one case, 
with kidneys weighing 313 gm., the chronic interstitial 
changes were slight (Case 9). This was the case of lead 
poisoning and pneumonia. Three of the other four 
cases were cases of subacute glomerulonephritis and the 
other was a case of acute glomerulonephritis. In seven 
of these ten cases the blood-pressure was over 200 mm. 
of mercury. Marked hypertension occurs in this series 
in a certain number of cases in association with kidneys 
which are not atrophic, and in acute and subacute 
glomerulonephritis. 
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The weights of the hearts were of considerable inter- 
est; of the fifty-one cases in which the heart weights 
were recorded only thirteen weighed less than 400 gm., 
ten weighed between 400 and 500, and twenty-nine, or 
56 per cent., weighed over 500 gm. Of special interest 
is Case 48, in which the heart weighed 335 gm. In this 
case a blood-pressure of 260 was present for twenty-four 
hours, of 180 the next twenty-four hours, but the pres- 
sure sank to 125 on the third day, the day of death. Case 
12 was observed for two weeks, with three observations 
scattered through the period. The blood-pressure varied 
between 225 and 190. The heart weighed 363 gm. 
Consequently, a high blood-pressure of over 190 may 
persist for a period of days with only a very moderately 
hypertrophied heart. 

The anatomic and clinical diagnoses approximately 
correspond in forty-four of the fifty-three cases. In five 
cases (7, 9, 27, 49 and 50) kidney lesions were found at 
autopsy, but were not diagnosed in life. In one of 
these five cases (Case 9), one of lead poisoning with 
lobar pneumonia, the kidney lesion was slight. In two 
cases (7 and 27) the nephritis seemed incidental. In 
five cases (22, 25, 30, 41 and 46) a kidney lesion was 
diagnosed but was not found at autopsy. This diag- 
nosis was, apparently, based chiefly on the high blood- 
pressure. 

In these fifty-three cases albumin was absent in only 
four ; in three of these four there was no kidney lesion. 
In these four cases the clinical diagnosis of nephritis 
was made twice and in one the kidney lesion was present 
and in one a kidney lesion was not present at autopsy. 

Of the fifty-three subjects thirty-six were males and 
seventeen females. The males predominate over two to 
one. In the ten-year periods there were one from 20 
to 29, nine from 30 to 39, nineteen from 40 to 49, ten 
from 50 to 59, nine from 60 to 69, five from 70 to 79 
and one subject of unknown age. 
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The age period of from 40 to 49 has nearly twice as 
many as any other period. Prom 40 to 59 are twenty- 
nine cases, or 54 per cent., of all the cases. The young- 
est patient was 25, the oldest 73. 

SUMMARY 

Some kidney lesion was present at autopsy in over 71 
per cent, of the cases of hypertension. In 13 per cent, 
the kidney lesion was essentially uncomplicated by other 
possible blood-pressure-raising factors; the lesion in the 
kidney was atrophic in 72 per cent, of the kidney cases. 
Hypertension also occurs in the so-called acute and 
subacute glomerulonephritis as well as in the atrophic 
form of nephritis. Arteriosclerosis was present in 69 
per cent, of the cases, but in only one case could all other 
lesions which might cause hypertension be excluded. 

In fifteen cases no kidney lesion was found at autopsy. 
Seven of these cases presented cerebral lesions, seven 
cardiac lesions and one general arteriosclerosis. In every 
case of valvular disease of the heart, the aortic valve was 
involved. No patient without either nephritis or arterio- 
sclerosis showed a blood-pressure of over 200. All the 
patients witfi repeated and constant blood-pressure read- 
ings of over 200 showed some kidney lesion. 

In thirty-eight of the fifty-one cases there were defi- 
nitely hypertrophied hearts, yet in some instances high 
blood-pressures were observed to persist for days with 
hearts weighing less than 400 gm. I 

The following conclusions seem justified: , 

Hypertension occurs most commonly in association j 

with some lesion in the kidney. The most common 
lesion is an atrophic kidney with increase of connective 
tissue and disappearance of glomeruli. Hypertension 
occurs also in association with acute, subacute and 
chronic glomerulonephritis. 

Hypertension occurs not infrequently in association 
with cerebral lesions. ! 



r 



185 

A model ate degree of hypertension may occur in car- 
diac lesions. In valvular cardiac lesions the aortic valve 
is apparently always involved. 

Hypertension may occur rarely in cases of general 
arteriosclerosis without other lesions. 

With a continued systolic blood-pressure of over 200, 
' some form of nephritis is found. 

Hypertension usually indicates well-marked cardiac 
hypertrophy. The hypertrophy may be moderate in 
; connection with a well-marked hypertension over a con- 

siderable period. 

Note. — In addition to the authorities previously cited, the follow- 
' log may be found of interest : 

Barker, L. F. : Am. Jour. Med. Sc, 1910, 1, 631. 
i Buttermann : Deutsch. Arch. f. kiln. Med., lxl v, 1. 

Elliott, A. R. : Am. Jour. Med. Sc, 1910, i, 648 ; The Journal 
A. M. A., April 13, 1907, p. 1247. 
1 Geisl5ck: Deutsch. Arch. f. klin. Med., lxxxiii, 363. 

! Goepp: Pennsylvania Med. Jour., April, 1911, 

} . Hasenfeld : Deutsch. Arch. f. kiln. Med., Ux, 193. 

Husch: Deutsch. Arch. f. klin. Med., lxvlli, 55 and 331. 

Krehl: Deutsch. med. Wchnschr., xxxl, 1872. 

Loeb: Deutsch. Arch. f. kiln. Med., Ixxxv, 349. 

Longcope and McCllntock : Arch. Int. Med., 1910, vi, 493. 

Pal : Gefftsskrisen, Leipsic, 1905, i, 275. 

Rudolph: Brit. Med. Jour., 1910, xii, 1667. 

99 Commonwealth Avenue. 

ABSTRACT OF DISCUSSION 
Db. William OphIJls, San Francisco: I was much inter- 
ested in Dr. Lee's paper, because lately I have been working 
on the same question, but from an anatomic point of view. 
I should refer those of you who are interested to the Scien- 
tific Exhibit, where some microphotographs and charts are 
exhibited, which show the result of an investigation of kid- 
neys, heart and blood-vessels in 1,000 consecutive autopsies. 
As is shown in these charts, general arteriosclerosis and the 
so-called small granular kidney are closely associated. 
Glomerulonephritis proper, however, can be distinctly sep- 
arated from these primarily arteriosclerotic cases. 

Dr. Lee's clinical observations bear out very closely what I 
have seen anatomically. In regard to hypertension I am 
inclined to place more importance on general arteriosclerosis 
than on the renal lesions which may be associated. I was 
quite astonished myself, in looking over my cases, to learn 
how comparatively insignificant the renal lesions are in pro- 
ducing the symptom-complex. Undoubtedly at present the 
role of the kidneys in its production is greatly exaggerated. 
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Dr. Edward F. Wells, Chicago: There is an art, as well 
as a science, in the study of blood-pressure, and the art, to 
be useful, requires practice. He who measures the blood- 
pressure rarely and in the exceptional case and attempts to 
draw conclusions from his occasional observations, places him- 
self in the position of one who would form his opinions on 
the pulse under similar circumstances; both would obtain 
very indefinite and obscure impressions of the great variations 
in the characteristics of the blood -pressure and pulse, respec- 
tively, and would underestimate the value of the procedure. 
He, however, who measuies the blood-pressure as a diagnostic 
routine procedure obtains useful and pertinent information. 

The blood-pressure which rises gradually through a long 
period of time and is accompanied by cardiovascular and 
nephritic morbid changes, is probably fundamental and per- 
manent, and is one which cannot be materially reduced, and it 
may be questioned whether this should be attempted. There 
is, however, an exalted blood-pressure which attends certain 
toxic conditions, as, for example, the toxemia of pregnancy, 
which results in eclampsia, in which the blood-pressure may 
rapidly rise to great heights. Although we do not yet know 
fully the relations of the blood-pressure to the toxic agent in 
these cases, nevertheless we are justified in regarding it as 
due to the rapid introduction into the circulating liquids of a 
powerful toxin which acts with intense energy on the vaso- 
motor nerves. Such high blood-pressures quickly fall 6n 
removal of the off ending cause; they are clearly functional. 
Now in the class of cases first alluded to, there may be added 
to the ordinary high blood-pressure of the individual a more or 
less rapidly advancing increase in tension, due to some 
ephemeral toxemia, and which may disappear with celerity 
when once the extra burden is removed, leaving the blood - 
pressure at the usual high level for the individual, but the 
reduction is not materially lower than is habitual for the 
patient. It is my belief that the recognition of these facts 
is of practical importance, first, to the patient's welfare, and 
second, to the fair fame of medicine. 

Dr. Frank Billings, Chicago: What has been said regard- 
ing cardiovascular changes, agrees with the statement already 
made that the cardiovascular or vascular changes with the 
hypertrophy of the heart are very important things to con- 
sider in blood-pressures. Sometimes in our ignorance the 
elevation in the blood-pressure is ascribed to a toxemia; there 
seems to be nothing else which will describe it. However, 
toxemia has been recognized in many other conditions in which 
there is an increase of blood-pressure; some vasomotor process 
such as is exemplified in the phenomena which appear in 
hyperthyroidism. In the early stages of this disease there is 
a blood-pressure of 180 or 200, and this is before the disease 
has progressed to changes in the cardiovascular system. This 
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must be the result of a toxemia, something which produces 
overfull blood-vessels. As Dr. Wells stated in relation to the 
management of such conditions, the existence of a permanent 
blood-pressure is in a sense conservative; it is Nature's 
method. 

We must consider hydrostatic pressure, but there is another 
condition, toxemia, which we must not neglect. I agree with 
Dr. Lee that there are many other things that cause hyper- 
tension, such as cardiovascular changes and other changes 
referable to the kidney. I have watched many cases in the 
clinics, many that have gone to autopsy; I have seen patients 
suffering from toxemia without apparently any cardiovascular 
changes; but at autopsy the kidneys were found to be practi- 
cally worthless, or functionless. 

Just one other word. I do not believe that we can say 
definitely that there is an exact dividing line between the 
pathologic and the normal in these cases. To say that 160 
is the limit of health, or the point at which disease begins, I 
think is wrong. There are people of the very nervous type 
who, under certain conditions, such as overwork, worry, and 
the like, run up the point to 160, 170 or 180, even, and here 
we find associated the toxemia that goes with fatigue. When 
these people are treated with ordinary hygienic measures there 
is a lessening in the blood -pressure. I do not believe that we 
have any right to have a statement go forth that a blood - 
pressure of 160 or more really means, necessarily, disease. 

Db. C. F. Hoover, Cleveland :. For the past few years I have 
studied the diastolic arterial pressure in all suspected cases 
of hyperthyroidism and I have yet to find a patient in whom 
there is an elevation of the diastolic pressure even when the 
systolic pressure is high. My attention was attracted to this 
point by cases with cardiovascular disease being referred to 
the surgical wards for operation on goiter which these patients 
happened to have. The goiters in such cases were merely inci- 
dental and were not the cause of the cardiac symptoms. 

Db. Charles L. Greene, St. Paul, Minn.: With respect to 
the findings in these cases of aortic lesions, in the cases that 
have been so ably described by the reader of the paper, if the 
cases were in fact aortic regurgitation, then what has been 
presented should not be included among the high-pressure 
cases. The experience of all of us who are doing this sort of 
work shows that we may get a very high systolic pressure, 
but for different reasons, as described by Dr. Hoover. With 
the Corrigan pulse we may find a high systolic pressure and 
a very low diastolic pressure. 

Dr. Walter L. Bierring, Des Moines, Iowa: I should like 
to ask the reader of the paper if any histologic examination 
of the brachial artery was made and compared with the condi- 
tion of the other arteries in the body. It has become recog- 
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nized that marked differences often exist in the pressure in 
the brachial and the femoral arteries, and it would be inter- 
esting to know if local changes in the blood-vessels could 
account for this difference. 

In determining arterial pressure by the simpler method of 
palpation, it has also seemed to me far more satisfactory to 
palpate the femoral artery rather than the radial or the 
brachial, and by comparative tests one can make much closer 
estimates in this way with the findings of different forms of 
special apparatus used for this purpose. 

Db. Rogeb I. Lee, Boston: Only a macroscopic examination 
of the adrenals was made in these cases. No gross lesions 
were found. 

Among these cases was one of syphilitic aortitis. The 
spirochetes were found in the walls of the aorta. Two or 
three other patients gave a history of syphilis. 

Only rarely were histologic examinations of the blood- 
vessels made. The brachial artery was the one used, as a rule 
to ascertain the blood-pressure. The femoral artery was occa- 
sionally employed, but merely as a control for the brachial 
artery. But in the synopsis the conclusions were drawn from 
the results obtained from the brachial artery. 

I agree with Dr. Billings in regard to setting a limit, or 
trying to set a limit between what is pathologic and what is 
normal; the limit of 160 was merely taken because we wanted 
some limit and 160 is generally regarded as being a fairly 
good dividing line. It is evident that the diastolic blood- 
pressure may be very variable in these cases; a further study 
will result, no doubt, in more satisfactory conclusions. 

The cases studied include only one case of frank aortic 
regurgitation, and one case of aortic stenosis. 

The primary purpose of my paper was to find out how 
great a rOle arteriosclerosis played in hypertension, inasmuch 
as the German schools have insisted on the close relation 
between hypertension and kidney lesions. It should be remem- 
bered that kidney lesions, however slight, may be sufficient to 
cause a Ingh blood -pressure. It is certainly very difficult to 
balance the relative importance of the different lesions. One 
must think of the so-called latent nephritis, a name applied 
by the Germans. In this study I classified all cases having 
any kidney lesions under the head of hypertension associated 
with kidney lesions. 

Another reason for my undertaking this study was that I 
wished to place hypertension on an anatomic basis so far as 
possible. While as yet few cases of hypertension have been 
recorded as the result of a toxemia, it is certain that soon 
many will be. Barker has reported a case of transitory high 
blood-pressure in a case of tabes with gastric crises. These 
cases must be carefully studied, especially in regard to the 
condition of the heart, kidneys and blood- vessel b. 
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It is admittedly desirable that the guess methods 
relating to the incidence of both serofibrinous pleurisy 
and empyema as complications and sequelae of pneu- 
monia should give way at the earliest possible moment 
to exact knowledge. It has been the current profes- 
sional impression that pleurisy is the most common 
complication of the pneumonic process, but it must be 
confessed that there is no available statistical evidence 
to confirm it fully. Again, the precise definition of the 
term empyema is free from difficulty, it being appli- 
cable to a collection of pus in the pleura, however 
small, while that of serofibrinous pleurisy secondary to 
pneumonia is distinctly difficult. 

In our view, pleurisy in the clinical sense should be 
regarded as a complication when it co-exists, either as a 
severe form of the dry plastic variety with marked fric- 
tion to auscultation or accompanied by sufficient effusion 
to be demonstrable by means of the physical signs. On 
the contrary, the slight dry pleurisy which is ordinarily 
associated with pneumonia is to be looked on as a part 
of the usual pathologic picture of the disease. 

In all cases in which a pleural exudate is obtainable, 
an etiologic distinction between the recognized varieties 
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is to be based alone on a bacteriologic examination. In 
the case of empyema, more particularly when it occurs 
in children, it may happen that the area of lung-con- 
solidation is small, hence effectually cloaked by the sec- 
ondary empyemic process. Unless a bacteriologic study 
is made of all pleural exudates, the cases last described 
would fail to be recognized as being of pneumococcic or 
secondary origin. 

In general, it may be authoritatively stated that sero- 
fibrinous pleurisy is of more frequent occurrence than 
empyema in lobar pneumonia, a dictum strongly sup- 
ported by the present statistical inquiries, as will be 
seen hereafter. It has been found that ante-mortem 
observations show a smaller percentage of complicating 
fibrinous and serofibrinous pleurisies relatively than 
post-mortem figures, for the apparent reason that the 
lighter graded of these varieties escape observation dur- 
ing the life of the patient. In the case of empyema, 
however, this discrepancy would appear to be less 
marked. 

A post-mortem examination has frequently revealed 
an associated pleuritis entirely unsuspected, since this 
complication often has an insidious onset without either 
the usual "stitch-like" pain in the involved side or 
showing any effect on other phenomena belonging to the 
primary disease. The physical signs, although well- 
known, merit extended and careful investigation and, 
should doubt remain as to the diagnosis of complicating 
pleurisy, an exploratory puncture should be undertaken 
without delay. It is particularly true of the pleuritis 
which is secondary to pneumonia in children that while 
the withdrawn fluid may be serous at first, it soon 
becomes purulent. The transition, however, is not to be 
ascribed to a secondary invader but to the action of the 
pneumococcus. 

The statistical observations which form the basis of 
the present paper embraced an examination of 68,982 
clinical and post-mortem records, from which we culled 
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2,512 cases of pneumonia and found that of these, 
1,335 presented complications. In the 2,512 cases of 
pneumonia, serofibrinous pleurisy occurred in 198 and 
empyema in 68. 

A total of 68,520 clinical case reports, exclusive of 
462 post-mortem records, for which no clinical notes 
could be found, were carefully scrutinized with the fol- 
lowing result: Total number of cases of pneumonia, 
2,050, in which 890 presented complication and of 
which 128 were instances of serofibrinous pleurisy and 
41 of empyema. 

The large number of cases of pleural effusion asso- 
ciated with pneumonia, or 169, in which the date of 
onset could be determined, promised us the opportunity 
we desired to determine the relative frequency of the 
different forms of pleurisy, both during the course of 
pneumonia and as sequelae. It was necessary to discard 
a small proportion in which the notes, especially with 
relation to time of occurrence of the crisis, were imper- 
fect or failed to show the day of onset of the pleuritis. 
It is not claiming too much to state that it was neces- 
sary to lavish extreme care and patience on the work of 
scrutinizing the histories in order to determine the date 
on which the pleurisy or empyema in question in each 
individual case commenced. 

We found that of the 128 cases of serofibrinous pleu- 
risy, 106 occurred as complications and twenty-two as 
sequelae, while of the forty-one cases of empyema, twen- 
ty-four were classed as complications and seventeen as 
sequelae. These figures indicate that serofibrinous 
pleurisy occurs in 5.12 per cent, as a complication and 
1.07 per cent, as a sequel of pneumonia. Serofibrinous 
pleurisy as indicated by these collective investigations is 
of much more frequent occurrence secondary to lobar 
pneumonia than empyema, the ratio being 3 to 1 in 
favor of the former condition. Empyema occurred in 
forty-one out of 2,050 cases, or 2 per cent., and it will 
be observed somewhat more frequently as a complica- 
tion than as a sequel. 



192 

Considering a total of 462 cases of pneumonia occur- 
ring at the Philadelphia Hospital, in which the autopsy 
records alone were consulted, we found that complica- 
tions were mentioned in 445 instances, of which eighty- 
eight or 19 per cent., were pleurisy with effusion, e. g., 
seventy cases of serofibrinous character and eighteen of 
purulent character. 

An analysis of 858 cases from the same institution, 
in which the clinical records were also scrutinized, 
showed complications in 404 cases, of which only thirty- 
nine were instances of pleural effusion. Of the latter, 
in thirty-four the exudate was serofibrinous, and in five, 
purulent. Among the thirty-four cases of serofibrinous 
pleurisy, twenty-five were classed as complications and 
nine as sequelae, while all of the empyemas were compli- 
cations, i. e., occurring before the crisis. 

The total number of records examined at the Protett- 
ant Episcopal Hospital (see table) were 1,085. Of 
these, 464 showed complications, of which 124 were 
pleurisies, ninety-one serofibrinous and thirty-three 
purulent. Of the serofibrinous form, seventy-eight were 
complications and thirteen sequelae, while of the thirty- 
three purulent, eighteen were complications and fifteen 
sequelae. 

The accompanying table will enable the reader to 
make a ready comparison between the figures obtained 
from the different institutions, which are there repre- 
sented ; and it also reveals at a glance the total number 
of records consulted, the number of cases of pneumonia 
from all sources, the number of instances in which com- 
plications were mentioned and the relative number of 
cases in which serofibrinous and purulent pleurisy, 
both as complications and sequelae, occurred. 

The figures of Musser and Norris 1 showing the results 
of their collective investigations, based on clinical 
observations, are quite in harmony with those given 
above. Thus, out of a total of 24,511 cases, studied by 

1. Osier: Modern Medicine, ii, 597. 
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them, pleural effusion occurred in 1,535, or 6.26 per 
cent. On the other hand, the collected cases from 
autopsy records by these observers are at variance with 
our own results. For example, they found pleural effu- 
sion in 405 out of 974 necropsy records, or 41.58 per 
cent., while we found in 462 autopsy reports of pneu- 
monia occurring at the Philadelphia Hospital (see 
above) only eighty-eight instances of pleural effusion, 
or 19 per cent. 

Thomas McCrae stated in a personal communication 
that out of twenty-nine cases of empyema secondary to 
lobar pneumonia, twenty-five were classed as complica- 
tions and only four as sequelae. These figures indicate a 
much larger preponderance of empyemata occurring as 
complications in pneumonia than as sequelae, thus dif- 
fering from the results of our collective investigations, 
e. g., in a total of forty-one cases, twenty-four developed 
prior to the occurrence of the crisis and seventeen were 
distinctly postcritical. 

TREATMENT 

In non-pneumococcic pleurisy of the serofibrinous 
variety, it is the custom of many clinicians to aspirate 
early, and we believe that the disease has in the past 
been too conservatively treated. When we are dealing 
with either serofibrinous pleuritis or empyema occurring 
secondary to pneumonia, however, an expectant method, 
unless thoracentesis be urgently needed, is to be adopted 
until the crisis has been passed, but if the latter 
fail to appear at the proper time, then the exudate 
should be promptly withdrawn. On the other hand, if 
a critical decline of temperature takes place in due 
season, a serofibrinous effusion is quickly absorbed in 
some cases at least, but if not, then recovery must be 
enhanced by puncture followed by aspiration. 

If a massive effusion develop during the fastigium of 
pneumonia, displacing the heart and other adjacent 
organs, or if under these circumstances signs of involve- 
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ment of the non-affected side, such as moist r&les, 
broncho-vesicular breathing and impaired resonance 
arise, and finally, serious symptoms such as urgent 
dyspnea or syncopal attacks with cyanosis manifest 
themselves, the withdrawal of the exudate is to be 
advised. Such cases, however, may demand more radi- 
cal operative measures for their cure after the usual 
crisis, and these should not be too long withheld. Aspi- 
ration during the fastigium is a procedure calculated to 
do harm on account of the slight shock induced by it, 
hence it should be undertaken only in cases presenting 
large pleural collections which give rise to the untoward 
effects already stated. 

We desire to state with emphasis that our results from 
aspiration for pleural effusion in pneumonia prior to 
the crisis, in patients that have been desperately ill, 
have been decidedly discouraging. 

The aim in the treatment of individual cases of pneu- 
monia in which pleurisy in one of its different forms is 
associated, is to secure the largest possible degree of 
comfort to the patient and the withdrawal of the exu- 
date, if it should occur, at the earliest moment com- 
patible with safety to life. 

The indications for the use of medicinal substances in 
complicating pleurisy are few, and nothing in the nature 
of a depressant, especially such as the coal tar products, 
is permissible since pneumonia, the primary disease, 
debilitates every organ of the body, notably the heart. 
To be avoided also, therefore, are the salicylates, 
although these as well as quinin and opium exercise a 
more or less favorable effect in serous pleuritis in gen- 
eral. Opium is also open to objection in the more 
advanced stages of pneumonia, especially should the 
bronchi contain secretory products, since the drug exerts 
a drying effect, thus hindering their dislodgmeni A 
pneumococcus pleuritis may develop and accompany 
the pneumonic process from the beginning in which 
case opium may have great usefulness as a therapeutic 
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agent in the earlier stages, relieving the pain and induc- 
ing repose. 

Experience dictates that qninin has a beneficial influ- 
ence on inflamed serous membranes, and it possesses a 
limited value at least, in the pleuritis of pneumonia, 
both as a supportive agent and in mitigating the inten- 
sity of the inflammatory process. It may be adminis- 
tered in 4 gr. doses in capsule, followed immediately by 
a few drops of dilute hydrochloric acid to insure its 
prompt solution, four times daily. 

LOCAL MEASUBES 

In cases of pneumonia in which severe pains due to 
associated pleuritis develop early, fixation of the affected 
area by means of strips of adhesive plaster is an effective 
and feasible measure. These should be, however, 
removed in the event of the occurrence of effusion. The 
use of morphia in small doses, administered hypodermi- 
cally, is not objectionable during the earlier stages of 
pneumonia, if demanded for the relief of intense pains 
that remain unrelieved by immobilization of the side 
involved. On the other hand, in light grades of asso- 
ciated pleurisy, counter-irritation by means of sinapisms 
is to be advised. In the adult, if the patient's nervous 
system be not too sensitively organized, cold applied in 
the form of an ice-bag or ice-water bag, or better still 
cold compresses reapplied at least every hour, as sug- 
gested by Baruch, with the least possible disturbance to 
the patient, is a remedy of choice. 

We are quite convinced of the extreme importance of 
affording prompt relief of the pain, so as to enable the 
function of respiration to be carried on the more 
actively, and thus also to preserve the nervous tone and 
equilibrium of the patient. 

In concluding, our best thanks are due to Drs. H. 
Leon Jameson, Harry W. Bauer and Ernest E. Lau- 
baugh, for material assistance in collecting the statis- 
tical data presented above. 

1605 Walnut Street. 
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ABSTRACT OP DISCUSSION 

Dr. J. N. Hall, Denver: I wish to comment on a series of 
sixty-two cases of empyema seen in my private and consulta- 
tion practice in the past nine years, with a view of urging the 
necessity of earlier diagnosis. I have to thank my assistant, 
Dr. T. R. Love, for compiling this brief record. Many of these 
cases were seen weeks or months after the beginning of the 
disease, and no less than thirteen of them ruptured through 
the lung. That is, of course, explained by the fact that in 
the simple and easily recognized cases operations were done at 
home, while in many of the obscure the patients came far, 
often from other states, for investigation. Twenty-two of 
the sixty-two patients died — a frightful mortality, and far 
higher than the average, because of the character of the mate- 
rial. Thirty -four of these cases followed an acute pneumonia; 
eight were found to be tuberculous patients, often originating, 
doubtless, in pneumothorax; live were associated with broncho- 
pneumonia; three succeeded a simple pleural effusion; three fol- 
lowed an ascending infection from appendicitis; two occurred 
in cases of measles; two after injury to the chest; while 
one case was found in association with each of the following 
conditions: General sepsis; perforation of an infected gall- 
bladder in typhoid fever; gangrene of the lung; sarcoma of 
the pleura; lipoma of the pleura (no exact cause was deter- 
mined in the latter two cases ) . Twentv-nine of the cases were 
right-sided, thirty were left-sided, while three were not noted. 
There were forty-four males and but eighteen females. 

The earlier and freer use of the exploring needle should pre- 
vent such humiliation as we must all feel over such a mor- 
tality rate as that quoted, and over such a number of perfora- 
tions through the bronchi. No case should be allowed to drift 
with fever and obscure chest symptoms without well-considered 
and applied exploration. I have finally found pus at the thir- 
teenth puncture under anesthesia in a case in which previous 
less persistent investigation had failed to reveal it, and the 
man is well to-day. Yet certain cases of empyema deep in the 
chest, either between the lobes or on the diaphragm, may go 
on to rupture or death without such external signs as to lead 
to their detention even by fairly expert clinicians. Such 
instances should, however, be rare. I wish to reiterate the 
importance of more persistent attempts to find the pus in 
cases of obscure chest disease, with fever and leukocytosis, and 
to urge the danger underlying the diagnosis of "unresolved 
pneumonia," "thickened pleura," etc. If not cleared up by one 
or two punctures, it is better, if we can be reasonably certain 
that pus is present somewhere in the chest, to give an anes- 
thetic with everything prepared for operation and systemati- 
cally explore the chest until pus is found. The drainage by 
the surgeon is often a far less formidable procedure than the 
finding of the purulent focus. We have from 15 to 20 per cent, 
of the total population of Denver who have come to us because 
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of some form of disease; many of them have some changes in 
the chest such as an empyema, or the results of perforation, 
or lung abscess. I have seen a general streptococci infection 
resulting from the injection of some sort of a vaccine. It was 
afterwards learned that the needle was stuck into the lung; 
as a result an empyema developed and the patient died. As 
to any damage to the lung itself by exploration, I have never 
seen serious trouble. 

Dr. Everett J. Brown, Decatur, 111. : I think there is one 
crime which we can frequently hold against the general prac- 
titioner and that is the failure to recognize fluid in the chest. 
In consultation work in a country district I find many cases 
of empyema and other pleuritic exudates unrecognized. I 
recently saw a case of empyema in a young man, age 16 years, 
in which the amount of pus was so enormous as to cause actual 
deformity from the bulging of that side of the chest. I removed 
7 pints by aspiration on one day and three days later 8 pints 
more were removed by drainage. The patient made a good 
recovery. I recently had two cases of empyema occur simul- 
taneously in the same family; both were young men. The 
first case followed pneumonia, and the second boy became 
infected from the first case by blowing through the tubes 
attached to a James bottle which the first patient was using 
to expand the lung; pneumonia with empyema which required 
drainage occurred. Both patients recovered. 

Dr. C. F. Hoover, Cleveland : A very good practice in exam- 
ining patients with suspected disease of the pleurae is to aus- 
cultate with the unaided ear. If this practice is adhered to 
it will be found that every accumulation of fluid in the pleural 
cavity causes an elevation of pitch of the murmur of inspira- 
tion and expiration. The sound may be faint or at times 
inaudible on account of thickening of the pleura, but when the 
respiratory sounds are audible they are heightened in pitch by 
the presence of fluid whether it is pus, blood or serum. 

Dr. A. C. Morgan, Philadelphia: The discussion, it seems 
to me, has resolved itself into a study of the physical signs. 
It has, however, been immensely profitable. In the paper pre- 
sented there were without any doubt many sins of omission as 
well as of commission; these may occur in attempts at mak- 
ing a diagnosis of a pleuritic exudate, no matter of what type, 
and may occur through carelessness or through ignorance, or 
through an improper interpretation of what is found in the 
physical examination of the chest. In teaching physical signs 
in the chest to students I have found that it is very hard to 
get them to study those that are normal; but they are always 
very eager to study the signs that are abnormal. Place a 
student to examine a normal chest and he soon assumes an 
air of satiety ; he turns from it and it is very hard to keep his 
attention. But when given a chest to examine that is abnor- 
mal he is delighted and listens to what can be heard, although 
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he is not fitted to interpret properly what he finds. I think, 
too, that general practitioners have this same fault; they will 
not study the normal conditions found in the chest; they do 
not maintain in their minds what is real and what is abnor- 
mal. The best way, I believe, to teach what is abnormal is 
first to insist on the students being taught what is the normal. 
They should be made to learn what is the normal ; they should 
be made to become familiar with the normal conditions. If 
you can satisfy yourself that you know what is normal, then 
when you strike something that is abnormal, your interest will 
be aroused, and you will proceed to study the case along defi- 
nite and concrete lines. I wish to make a plea that we get 
back of this and learn first the normal; then when we find 
something that is not normal we shall be in a better position 
to study our cases intelligently. 
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It is impossible in a paper of this kind to consider 
more than the most important points in the treatment 
of diabetes mellitus. The various special treatments 
that have been recommended for this condition cannot 
be discussed. A bibliography will be appended, but no 
attempt will be made to give any extended references to 
the many excellent papers that have appeared on the 
subject. The object of this paper is to call attention to 
certain well-defined principles which must govern the 
treatment of this serious and stubborn disease, if any 
satisfactory outcome is to be hoped for. 

While this paper deals only with the treatment of 
diabetes, it is necessary for purpose of clearness to refer 
briefly to the etiology of the disease. A small percent- 
age of cases are caused by some severe pre-existing 
pathologic condition that removes them from considera- 
tion in a paper of this kind. Such cases are those due 
to carcinoma of the pancreas, to syphilis, etc. 

The cases that will be considered in this paper and 
which make up approximately 90 per cent, of all those 
exhibited by the patients that present themselves, are 
due to what may be called errors of metabolism. To 
assign this as a cause, however, is not to explain, for 
there are causes operating behind these metabolic errors. 
A careful study of the habits of a large number of dia- 
betics convinces me that one of the most fertile causes 
of diabetes mellitus is a long-continued toxemia or auto- 
intoxication due to gross errors in eating. There are, of 
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course, other causes : oft-repeated emotional excitement, 
the excessive use of starches or of alcohol, arteriosclero- 
sis, that undefinable something which, for want of a 
better name, we call the gouty diathesis ; heredity, some- 
times associated with exophthalmic goiter — all these 
seem to play a part in the etiology of this disease; but 
by far the most important cause is the one first given, 
errors in diet. 

WHAT CONSTITUTES A CURE 

It should be impressed on the patient that a "cure" 
of this disease is not possible in the sense in which he 
understands a "cure," viz., that after the glycosuria 
has been overcome he may go back to his old habits of 
diet. He should be told that after his apparent recovery, 
continued care in eating is essential to his continued 
health. As well might a consumptive in whom the 
tuberculous process has been arrested by careful treat- 
ment expect to go back to foul air, insufficient light and 
lack of nourishing food and remain well, as a diabetic 
to keep his urine sugar-free while violating the very 
dietetic rules the disregard of which brought on his 
trouble. 

DIETETIC ERRORS A FREQUENT CAUSE 

In the past twenty years I have treated somewhat over 
1,100 diabetic patients. A careful study of these cases 
has impressed me with the fact that the great majority 
of patients who suffer with this disease do so because, 
through ignorance, they have grossly abused their sys- 
tems with the quantity, quality and kind of food used. 
Too much food, bolting the food so as to preclude proper 
insalivation, reading, thinking deeply or worrying while 
eating, using uncooked or but partly cooked starches — 
all these are contributory causes to that deranged met- 
abolism which exhibits itself as diabetes. Particular 
stress should be laid on the viciousness of the prevalent 
habit of using large quantities of carbohydrate foods in 
which the starches are practically in an uncooked state, 
baking-powder biscuits, batter cakes, corn-bread, waffles, 
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various forms of crackers— especially the Graham 
cracker, so largely eaten under the mistaken idea that 
it has an extraordinary food value — all these forms of 
starchy food are bad and contribute in no small degree 
to recruit the increasing army of diabetes. These causes 
will be taken up in greater detail as the treatment of 
the disease is considered. 

The value of any treatment for any disease must be 
judged by results. And the results must have been 
obtained not in a few isolated cases but in a long series 
of cases. In order to make clear whether the treatment 
about to be described is worthy of consideration a table 
is appended of the cases of all the patients treated from 
May 1 to Dec. 1, 1910, giving the age of the patient, 
the duration and severity of the disease and the result 
of the treatment. 

This table, of course, is but the briefest of outlines 
and is intended only to emphasize the results of the 
treatment. While more or less complete histories of 
more than 1,100 cases could be given, such a tabulation 
would be out of place in a paper of this kind. Before 
closing, a typical case-history will be given in detail with 
the treatment. 

OBJECTIVE POINTS IN TREATMENT 

In treating the class of diabetics with which this paper 
deals there are four objects to be kept in view : 

1. To free as nearly as possible the blood and other 
tissues from sugar; to do this it is necessary — 

2. To find the individual patient's tolerance for carbo- 
hydrate and if possible to increase that tolerance; 

3. To find a diet that will furnish the necessary 
calories without, at the same time, increasing the sugar 
intake; and 

4. To prevent, by dietetic or other measures, the con- 
stipation with which the majority of these patients suffer 
and which increases the toxemic condition. 

The first thing to impress on the patient is the fact 
that this disease — in the class of cases under considera- 
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tion — is one that possibly has been years in developing 
and that it is useless and hopeless for him to expect to 
obtain any relief in a short time. The changes which a 
long-outraged system has undergone are such as cannot 
be remedied in a week or a month. In diabetes, more 
than in almost any other disease (unless it is tubercu- 
losis) , the help and cooperation of the patient is abso- 
lutely essential to successful treatment. 

FUTILITY OF DBUGS 

Another fact to be emphasized is the futility of drugs 
in the treatment of this disease ; futile, because harmful 
habits cannot be cured by drugs. A large percentage 
of the patients who present themselves bring with them 
their bottles of codein and that worse than useless nos- 
trum, Arsenauro. It is an unfortunate fact that many 
physicians still seem to harbor the belief that arsenic 
when prescribed under a proprietary name possesses 
virtues not to be found in the official preparations and, 
moreover, that it has lost the dangerous qualities inher- 
ent in it. I have seen so many patients with the codein 
habit and aggravated cases of constipation superimposed 
on the diabetes, and so many with wrecked digestive sys- 
tems due to the long continued use of Arsenauro and 
other arsenic solutions, that I must utter a word of 
warning against the use of these drugs. 

Too much stress cannot be laid on this point. Codein 
and arsenic may have their uses in a limited number 
of cases, but in the great majority of cases they should 
be left severely alone. If these drugs were merely 
worthless, there might not be any serious objections to 
their use, but they are a positive detriment and their 
continued use lessens the patient's chances of recovery. 
Not only that, but whenever a drug is given to a diabetic 
he is usually less careful in his method of living than 
if he realizes that his recovery depends on diet and 
hygiene alone. 
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QUANTITY OF FOOD IMPORTANT 

One other essential must be made plain to the dia- 
betic and that is the quantity of food eaten is just as 
important as the kind of food. Too often the patient 
suffering with diabetes is told to purchase gluten flour 
or gluten breads (most of which are frauds), and no 
limitation is put on the amount of these products that 
may be eaten. It is a fact that many mild cases of dia- 
betes will show a diminution of sugar in the urine 
almost to the vanishing point when the patient is merely 
compelled to eat a very moderate ordinary diet. That 
is to say an antidiabetic diet is not always necessary to 
reduce the glycosuria; a reduction in the amount of 
ordinary food will sometimes accomplish the same end. 
So much for general directions. 

WEIGHING FOOD NOT NECESSARY 

It may be said in passing that the attempt to have 
the patient weigh his food does not give the satisfactory 
results that might be thought. It is more important 
to educate the diabetic to control his appetite by sheer 
force of will than it is to induce him to depend on the 
scale for his food allowance. Few patients will continue 
to use a scale after they have left the physician's care, 
while if they have been taught to exercise judgment and 
self-control in determining the amount of food they may 
take, a habit will have been formed that will be their 
salvation. 

For drinking, copious draughts of some mildly alka- 
line water are desirable. The water should have suffi- 
cient salts in solution to increase slightly its natural 
diuretic effect. Distilled water Bhould not be used, at 
least for any length of time. 

The diet should, at first, be restricted as nearly as 
possible to proteids and fats, unless the patient shows 
signs of acidosis or impending coma, in which cases 
carbohydrates must be cautiously given. It is very 
essential that the food of the diabetic be well cooked, 
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60 as to tax to the smallest degree the weak digestive 
system. As the glucose diminishes, fresh vegetables may 
be added to the dietary, but of such quantity and kind 
as not to exceed 4 per cent, carbohydrate. Again it 
should be stated that the quantity of all food — even if 
it is carbohydrate-free — must be greatly restricted. The 
number of calories that the body ordinarily requires is 
no safe criterion of the amount of food that should be 
given a diabetic. It is not the quantity of food that 
should be metabolized, but the amount that can be 
metabolized, that should determine the amount given to 
the patient. All in excess of the quantity that the 
patient can actually use burdens the already overtaxed 
excretory organs and retards improvement. 

OIL IN CONSTIPATION 

Olive oil and castor oil, both for the food value and 
the laxative effect, should be given in all cases in which 
there is constipation — which means practically all cases. 
A palatable and efficient emulsion can be made by 
taking equal parts of olive oil, castor oil and glycerin 
and emulsifying it with 4 per cent, of Squibb's or 
Merck's gum arabic. 

Castor oU 

Olive oil 

Glycerin ft& 320.0 

Gum arabic 36.0 

Flavoring oil (gaultheria or cassia) .... 1.0 

The patient must have at least one daily bowel move- 
ment and should avoid the ordinary purgatives such as 
aloes, cascara, calomel, etc. 

The diabetic should be kept mentally indolent and 
physically active ; at the end of each day he should be 
tired, but not to the point of fatigue. As much time as 
possible should be spent in the open air, and the sleeping, 
room should be as well ventilated as that of a patient 
suffering from incipient tuberculosis. 
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GLUTEN FOODS 

The question of carbohydrate food is, of course, the 
paramount problem in the treatment of diabetes. The 
prescribing of so-called gluten flours has, in the past, 
been one of the most pernicious errors met by the physi- 
cian who treats diabetics. In the first place, a very large 
proportion of the gluten flours on the American market 
are practically worthless as an antidiabetic food; in the 
second place, physicians in prescribing these gluten 
flours are likely to give their diabetic patients the 
impression that a gluten bread is a safe bread. 

Many diabetics are killed yearly in the United States 
from the excessive ingestion of starches taken in the 
form of gluten breads. Ordinary wheat flour contains 
from 70 to 75 per cent, carbohydrates, and most of the 
widely advertised American brands of gluten flour con- 
tain all the way from 43 to 73 per cent, carbohydrate. 
These flours are not only absolutely worthless for the 
diabetic, but are exceedingly dangerous, because of the 
false sense of security which the term "gluten bread" 
carries with it. A flour containing 40 per cent, of 
starch may be useful in cases of transient glucosuria, 
but it has absolutely no place in the treatment of true 
diabetes. It is but fair to say that there are a few 
diabetic flours on the American market whose starch 
content brings them within the limit of safety — pro- 
vided the quantity eaten is most carefully gauged. 

Forced some years ago, by the inability to find a safe 
flour on the market, to devise a starch-poor bread or 
biscuit I have long given my patients a bread made after 
the following formula : 

Unground poppy-seed 3 lbs. 

Ground nuts (almonds, pecans, English walnuts or fil- 
berts; or a combination of these) 8 lbs. 

Eggs 12 

Flour of dried spinach 1 lb. 

Salt to flavor 

Milk enough to make a stiff batter 
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This batter, shaped into small biscuits or crackers, 
is baked and, if needed to be kept for any length of time 
after baking, is thoroughly dried at a mild heat until 
the moisture is reduced to 0.25 of 1 per cent. The dried 
biscuits are kept in hermetically sealed tin cans. Put 
up in this manner they may be kept indefinitely in per- 
fect condition. These biscuits contain about 5 per cent, 
of carbohydrate. 

The drying of these crackers is desirable because it 
necessitates the most thorough mastication, and thor- 
ough insalivation of food is one of the prime requisites 
of the successful treatment of diabetes. It is for the 
purpose of favoring mastication that the poppy-seeds are 
incorporated, although the oil they contain also increases 
the caloric value of the biscuit. But thorough chewing 
of the biscuits brings out the flavor of the poppy-seeds, 
and the pleasure of eating is much increased. The 
belief, common among laymen, that poppy-seeds contain 
opium, is, of course, erroneous. Of course these biscuits, 
like all other starch-poor products, are not so palatable 
as ordinary bread or biscuits. But they make a very safe 
and acceptable substitute for bread, and that is all that 
can be asked for. 

SEVERE CASES 

To go back to the patient: If, after two weeks of 
strict antidiabetic treatment the sugar does not disap- 
pear, the patient should be put to bed and placed on a 
diet consisting of one raw egg and 2 ounces of olive oil, 
three times or even four times a day, still continuing 
the free use of mildly alkaline drinking waters. Should 
the urine show the presence of diacetic acid, the oil 
must be reduced in quantity and small amounts of car- 
bohydrates given — the patient, meantime, being kept in 
bed. Sometimes, in cases in which the system is threat- 
ened with an overwhelming acidosis, the temporary 
administration of small quantities of sodium bicarbonate 
may be tried, although I have seldom seen any good 
effect from it. This should be given as nearly as possi- 
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ble midway between meals, so as to cause the smallest 
degree of interference with digestion. As, however, it 
will cause some digestive disturbance no matter how 
carefully administered, its administration should not 
continue for any length of time. 

After getting the patient to the point where the urine 
is sugar-free, small quantities of carbohydrates should 
be cautiously added to the dietary. Just as the presence 
of sugar in the blood establishes a vicious circle and 
causes the system to become still less able to "burn up" 
the sugar, so the absence of sugar gives the organism a 
greater tolerance for this necessary food. The carbo- 
hydrate should be added gradually, first at one meal 
only each day, and that meal preferably breakfast, as 
metabolism seems more active at that time. As systemic 
tolerance is increased, the starchy foods may be added 
to other meals until the point is reached where sugar 
appears in the urine; when this occurs, all starches 
should be withdrawn for a day or two and then grad- 
ually given again to a point just below that which has 
been shown to be dangerous. 

It is better to add the starch in but one form, rather 
than several, as the system seems better able to adjust 
itself to one form of carbohydrate than to several, even 
though the sum total of starch be the same. What form 
that should be, can only be determined by experiment. 
Patients seem to differ in their ability to digest various 
forms of starch. One man may be more tolerant of 
bread-starch than of potato-starch; another may be 
unable to assimilate either bread- or potato-starch and 
may tolerate small quantities of oat-starch. These indi- 
vidual peculiarities must be ascertained and the results 
heeded. Another thing to be borne in mind is that all 
foods that are difficult for the patient to digest — 
whether they are starch-free or not — should be carefully 
avoided. 

CONTROL OP THE PATIENT 

Every physician who has treated many diabetic 
patients knows that, on the subject of eating, the dia- 
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betic is mentally unbalanced. This is true, not only 
regarding carbohydrate-containing foodstuffs, but 
regarding the quantity of all foods. Most diabetics 
suffer from an insatiable hunger. Successful treatment, 
therefore, depends wholly on the degree of control which 
the physician can exercise over his patient. In many 
cases the patients need to be watched with as much 
care as though they were morphin habituta undergoing 
antinarcotic treatment. 

It is impossible to overemphasize the fact that the 
quantity of food is as important as the kind of food. 
It must be evident that a sick person cannot digest the 
same amount of food that a well person can, and it is 
the height of folly to permit the diabetic to eat vora- 
ciously, even of foods that are absolutely starch-free. 

In the case of children it is practically always essen- 
tial to put the patient in the charge of a competent dis- 
interested person, such as a nurse. Experience has 
shown that relatives, especially parents, are utterly 
unable to withstand the tears and pleadings of the child 
for the deadly carbohydrates which its system craves 
and for which its whole being cries out. It is seemingly 
impossible to bring the layman to a full realization of 
the fact that the sugars and starches, which in health 
are harmless and necessary and which form so important 
a part of his daily dietary, are to the diabetic the most 
deadly and overwhelming poison. In spite of the usual 
doleful prognosis given in cases of juvenile diabetes, in 
cases in which the child can be absolutely controlled, 
the outlook is by no means so black as it is usually 
painted. This careful supervision must extend over 
years of time, as the child's system has to be "rebuilt." 

Nor are children the only ones who need careful 
watching and oversight. One of the essentials to suc- 
cessful treatment is that the physician shall see the 
patient daily until the disease is well under control. A 
specimen of urine should be brought each day and an 
increase in the daily output of sugar calls for a careful 
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inquiry into the dietetic and hygienic incidents of the 
day before. It should be insisted that the patient write 
down and bring a list of the kind and amount of food 
eaten each day. This not only permits of special direc- 
tions being given regarding certain articles of diet, but 
it acts as a check on the patient. Many who would not 
hesitate to vary from the truth when giving a verbal 
account of the day's dietary will think twice before put- 
ting an untruth in writing. Printed diet lists contain- 
ing general instructions should be given to every patient, 
while specific written directions should be given to 
every individual according to his needs. 

Diabetes has already been compared to chronic mor- 
phinism or alcoholism, and so far as the principles of 
treatment are concerned the simile is a good one. The 
personality of the physician is of great importance. 
The patient must be impressed with the need of obeying 
instructions. We are creatures of habit and in the 
diabetic there is usually a vicious dietetic habit to over- 
come. Without the hearty cooperation of the patient 
the successful treatment of diabetes is impossible. 

A TYPICAL CA8E HISTORY 

The following case history may be given as fairly 
typical of the patients that make up the majority of 
those treated: 

Patient — Swede, aged 40, married, father of five children, 
a carpenter by trade, consulted Dr. A. J. Ochsner because his 
hands and feet were cracked and bleeding. Dr. Ochsner after 
diagnosing the condition as one of diabetes, did not treat the 
patient but referred him to me for treatment. 

History. — He had the disease, to his knowledge, for about 
18 months when first seen. He had taken codein and arsenauro 
in large doses and over a long period; had been permitted to 
eat all the so-called gluten bread that he wished, and no restric- 
tion had been placed on the amount of starch-free foods that 
he had taken. He had been given a diet slip issued by a pro* 
prietary house and permission had been granted to eat any of 
the foods that the list did not prohibit. Before the diabetic 
condition developed he had eaten large quantities of partly 
cooked starches, had bolted his food and had partaken of a 
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badly balanced diet; one containing large amounts of carbo- 
hydrate. 

Condition When Eaamined. — The patient was passing from 
4 to 5 liters of urine daily of a specific gravity of 1.046. There 
was no albumin and but occasional casts. The skin on the 
hands and feet was dried, cracked and bleeding. 

Treatment. — Twelve glasses (8-ounce capacity) daily of 
mildly alkaline water was immediately prescribed. All 
so-called gluten foods were immediately withdrawn and the 
starch-poor (5 per cent.) biscuits previously described were 
substituted. The amount of all food — starch-free and other- 
wise — was greatly reduced. Castor oil in doses sufficient to 
overcome the constipation was given, but no other drugs were 
used. The glycosuria gradually diminished and finally after 
four weeks entirely disappeared. 

Subsequent History. — No return of the glycosuria had 
occurred up to the time of his death from pneumonia eleven 
years later, during which period he returned for examination 
five times at intervals of about two years. During this entire 
time the patient tested his own urine with urinometer regu- 
larly according to instructions that are given during treatment 
to all adult patients. 

SUMMARY 

In brief, then, the following points are essential to 
the successful treatment of diabetes mellitns: 

1. To impress on the patient that after his apparent 
recovery continued care in eating is essential to con- 
tinued health. 

2. To dispense, as a general thing, with such drugs as 
codein and arsenic and to make the patient rely prac- 
tically entirely on the diet and hygiene. 

3. To insist on the restriction of the quantity of food 
just as much as of the kind. 

4. To overcome constipation by the use of castor oil 
and olive oil or by the use of a mixture of these two with 
glycerin. 

5. To insist that the food must be thoroughly 
masticated. 

6. To restrict carbohydrates at the outset to the small- 
est possible amount consistent with safety. 

7. To add starches gradually in but one form rather 
than in several until the point of tolerance has been 
reached. 
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8. To eliminate from the dietary those articles of 
food that have been found to be difficult of digestion, 
even in health, though their starch-content may not be 
objectionable for a diabetic. 

9. One of the most important aids, the patient to 
have copious draughts of some mildly alkaline water. 

10. Above all, to impress the patient with the fact that 
his disease is essentially the result of vicious dietetic 
habits and that it is useless for him to expect any favor- 
able results so long as the habit is persisted in. 
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ABSTRACT OF DISCUSSION 

Dr. Robert T. Morris, New York: I wish Dr. Hodgson had 
described post-mortem examination of the pancreas in his 
report on cases of diabetes. An interstitial pancreatitis, toxic 
in origin, squeezes out the islands of Langerhans in a propor- 
tion of cases of diabetes, and this fundamental cause for some 
cases of diabetes has been mostly overlooked. Go back of 
every case of diabetes. Speak of the fundamental causes. 
Refer to diabetes as a symptom only. You may have to go 
back to a fibroid appendix, a loose kidney, eye-strain, chole- 
cystitis and the whole chain of factors in the production of 
toxic influence from the bowel. This toxic influence often 
induces an interstitial pancreatitis, the islands of Langerhans 
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are squeezed out and diabetes results as a terminal symptom. 
Anything which irritates the floor of the fourth ventricle of 
the brain may have diabetes as a terminal symptom. It is not 
enough to speak of errors of digestion when discussing the sub- 
ject of diabetes. Go back a step farther and tell us what is 
causing the errors of digestion. Surgeons have to deal with 
diabetes only when the hygroscopic sugar in the blood abstracts 
water from all body cells, and causes surgical conditions, or 
interferes with repair in surgical conditions of other origin; 
but we know that physicians as a rule are not going' far enough 
back in their treatment of diabetics. We know they are not 
going back to the primary causes for the indigestion which 
leads to the toxemia which injures the pancreas and ends in 
the symptom known as diabetes. Examine the pancreas post 
mortem in more cases, and give us reports on unsuspected 
interstitial pancreatitis. 

Db. Edwabd F. Wells, Chicago: No foundation for the 
treatment of diabetes can be considered complete until there 
has been added to the nosologic diagnosis another and broader 
one, which may with propriety be termed a therapeutic diag- 
nosis. My practice is as follows: The patient, whom we will 
assume to be somewhat beyond middle age, continues the diet 
to which he is accustomed for three days, during which time 
daily examinations are made of the twenty-four hours 9 urine. 
He is now placed on a diet from which carbohydrates are 
closely excluded, and this is continued until daily analyses 
Bhow absence of urinary sugar, or until it declines to a point 
below which it will not descend. There is now added to the 
diet, carbohydrates, as for example, bread, in definite amounts, 
which are daily increased until sugar reappears, or increases, 
in the urine. A daily carbohydrate dietary contingent which 
falls well short of the patient's glycogenic capacity, as above 
determined, should be his limit in this class of foods. It is 
interesting to note that in these cases an increasing tolerance 
is developed by keeping the sugar out of the urine, or by keep- 
ing it down to the lowest possible level. Therefore, about twice 
a year the test is repeated, in order that, should such increased 
tolerance develop it may be discovered and measured, with a 
corresponding readjustment of the carbohydrate content of the 
dietary. Not only does this method permit intelligent man- 
agement, but it necessitates taking the patient into partnership 
in the study and management of his case, thereby maintaining 
his interest through the many years during which the treat- 
ment must continue, which is until death ensues. These 
patients never recover; but if they receive such proper man- 
agement as may be readily given them, they need not die from, 
altnough they will die with, diabetes. 

Db. Henby B. Favill, Chicago: I am very much impressed 
by what Dr. Hodgson says as to his accomplishments in cases 
of diabetes taken at random, but my own success has been 
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various and not altogether satisfactory. I have no hesitation 
in subscribing to the detail which he sets forth, but I have not 
the least expectation of securing in general the percentage of 
satisfactory results which he can show. 

Classification of glycosuria is difficult and at present not 
authoritative. It is to some extent a matter of words. What 
is the dividing line between "glycosuria" and "diabetes" ? Is 
there a scientific distinction? Is it a matter of degree or is 
it a matter of personal equation and judgment? Is it not 
somewhat a matter of temperament on the part of the physi- 
cian who classifies? Although I am in substantial accord with 
what Drs. Morris and Wells have stated, I still am at sea at 
this classification. In the course of the year I see many cases 
showing sugar in the urine. I have not called them diabetes, 
however, unless the sugar has persisted. A case of glycosuria 
which clears up temporarily and remains clear for a reasonable 
length of time I do not call diabetes. However, what right 
have I to say that one is a case of diabetes and the other is 
not? This brings us really down to the practical question. 

The broad handling of glycosuria, in my opinion, is based on 
a few facts. 1. There is a transitory glycosuria which is very 
transitory and unquestionably dietetic. 2. There is a glyco- 
suria much more grave and largely amenable to dietetic regu- 
lation. 3. There is a glycosuria which is undoubtedly patho- 
logic in its anatomy, which is only slightly amenable to regu- 
lation of the diet. This last is fundamentally progressive and 
the cases are more or less hopeless. I think we can say that 
we have all sorts of gradations in these questions and the ques- 
tion is not one particularly of a pathologic classification but 
a matter of judgment — that is to say, the interpretation of 
the practitioner. 

The principles of dietetics have been thoroughly well stated, 
particularly with regard to limitations in amount and as to 
bringing the total food down to what the individual can safely 
handle. There is a matter which has not been mentioned 
which I think is of importance: the reciprocal balance between 
the capacities for assimilating carbohydrates and proteins. In 
a large percentage of patients, particularly those of a full 
habit, the capacity for handling carbohydrates can be pushed 
to a higher point by reducing the protein demand on the sys- 
tem. So far as my own observations have gone, individuals 
with glycosuria or with diabetes, who are well nourished, quite 
plethoric, respond quickly and favorably to the diminishing of 
their nitrogenous intake. The benefits from this process as a 
rule are greater than that from cutting down starches. I 
wish to emphasize also what Dr. Hodgson haa said about cut- 
ting down the total food to the point of tolerance without any 
regard at first to theoretical caloric value. 

Dr. R. Webnigk, Los Angeles, Cal.: There is one thing I 
believe to be of importance, that has not been mentioned, per- 
taining to the administration of alkali by the stomach. In 
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children, I prefer to administer the alkali by way of the bowel. 
The acid gastric juice stimulates both the liver and pancreas 
to action; and the administering of large doses of alkali by 
way of the stomach naturally interferes with the acidity of 
the stomach contents. I find that by administering alkali by 
the bowel I get far better results. Of course, in acute cases 
in which we do not want to stimulate the pancreas, we must 
administer alkalies by the stomach. Even after the abate- 
ment of the condition, it is advisable to give the alkalies by 
the bowel. Fifteen or twenty years ago, I hud a horror when 
called on to treat a case of diabetes occurring in a child. I 
am glad to say, however, that in later years I have experi- 
enced a change of opinion, and I have been able to save sev- 
eral children. I have among my patients young girls and 
boys who were suffering five or ten years ago from diabetes. 
After acute diseases, frequently as a result of infection or 
inflammation, the islands of Langerhans are involved, and the 
functions of the pancreas interfered with, and as we often 
see the hydrochloric acid reappear in an acid stomach after 
prolonged absence, so also does the pancreas frequently resume 
its functions after prolonged treatment, unless, of course, the 
islands of Langerhans are totally destroyed. 

Dr. A. J. Ochsneb, Chicago: Naturally surgeons get many 
cases of diabetes; they come to us, or are sent, because of the 
accompanying gangrene. Twenty years ago we expected after 
an amputation of a limb because of diabetic gangrene, to have 
in a large proportion of cases, diabetic coma and death within 
forty -eight or seventy- two hours. Since that time my opinion 
has changed. Because of what I have learned from Dr. Hodg- 
son I find that in my diabetic amputation cases the wounds 
heal by first intention. Dr. Hodgson has had these patients 
heal by first intention. After Dr. Hodgson has had these 
patients under observation for three or four weeks one cannot 
get them to eat anything he has forbidden. He impresses 
certain ideas on his patients and the patients stand by them. 
Some of Dr. Hodgson's patients under my observation have 
followed out his ideas and his directions for as long as six- 
teen years and have been free of sugar for this entire period 
of time. He got these patients to believe that they should 
not eat four times as much as was necessary to be well; he 
got them to practice what he taught, and this, I believe, is 
the secret of his success in handling cases of diabetes. 

I have operated on a large number of patients with pancre- 
atitis and I have found a few suffering with diabetes; but this 
proportion was exceedingly small. Unfortunately, I am not 
in a position to make autopsies in cases of death of patients 
with diabetes. The same as most of you, I must go by what I 
find in the literature concerning the results of pancreatitis, 
and especially the effects of pancreatitis on the islands of 
Langerhans. That there is danger from pressure on the 
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iBiands of Langerhans is undoubtedly true. If the patient 
does not die, how can we say that there is pressure on the 
islands of Langerhans as the result of diabetes? If we had 
a large number of cases coming to us for operation with 
pancreatitis, suffering also from diabetes, and if we could 
make autopsies in these cases, this point could be proved. 
But this is a point that is well worth bearing in mind and 
following out; in every case of diabetes resulting in death 
there should be a necropsy. Another thing of importance is 
to get people to understand that they are not well because of 
taking this, that or the other medicine; they get the idea that 
it is this or that medicine that cures them when, in fact, it is ' 
the dietetic treatment that results in good. 

Dr. A. J. Hodgson, Waukesha, Wis.: Details are necessary, 
of course, but to give the details of 100 patients suffering from 
diabetes, especially with regard to the qualitative and quanti- 
tative values of the food, would be almost impossible. Such 
details would fill many books. It should be remembered that 
every patient must be treated individually. No set rules will 
apply to all. With regard to the cases of pancreatitis, I am 
not certain as to the causes of this manifestation of diabetes. 
I have met with cases of pancreatitis, but I have never yet 
met with anyone who could inform me as to the causes. When 
these patients died and were brought to post mortem, the 
condition was found but it was not diagnosed during life. 
I think, however, that the long-continued influence of the 
toxemia, the toxemic poison, is a sufficient cause of the degen- 
eration found, and thus a cause of the pancreatitis. I wish 
to emphasize the fact that no one can have sugar in the urine 
for any length of time without having some pathologic changes 
in the body. One of the symptoms which should be looked 
for is the loss, or partial loss, of sight; this is not due to 
cataract but possibly to an anemic condition of the retina 
caused by the presence of sugar in the blood. Many of these 
conditions have been mentioned in my paper. I have never 
seen any benefit result from the giving of strong alkalies 
that has not been secured by giving large draughts of a mildly 
alkaline water. I do not believe that the administration of 
sodium bicarbonate has any value in the curing of this 
trouble. Give plenty of mildly alkaline water; this is far 
better, in my opinion, than giving the strong alkalies. 
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Bubonic plague is a subject with which, fortunately, 
few of us have to deal. The practitioner in California, 
however, especially if his lot has been cast in the rural 
communities, must always keep the disease in mind 
when any acute febrile case comes under his observation. 
It is my intention to discuss only the isolated cases that 
occur in the country districts. Those that have been 
seen in San Francisco and in Oakland at various times 
between 1900 and 1908 were clearly associated with the 
presence of plague among rats, while the cases to which 
I particularly refer are associated with, and due to, the 
prevalence of the disease among ground squirrels (Citel- 
lus teecheyi). While plague in man when contracted 
from these animals is probably not essentially different 
from that derived from other sources, usually from rats, 
the cases that have come under observation are sufficient 
in number to justify us in examining them with care, 
especially as they are due to infection from a source that 
is unusual in other countries. 

Two or three years after plague had been recognized 
in San Francisco, several cases of the disease occurred 
among persons living in the rural districts in the country 
across the bay from San Francisco. Surgeon Rupert 
Blue, of the Public Health and Marine-Hospital Service, 

* From the Federal Laboratory, San Francisco. 
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noted in one or two instances that the disease occurred 
in those who had hunted ground squirrels a few days 
prior to the onset of the illness, and he suggested that 
since there had been no contact with human plague, and 
no known opportunity for infection from rats, the dis- 
ease might be present in the squirrels, and be communi- 
cated from them to man. 

During the past three years I have conducted the 
bacteriologic investigations in eleven cases of plague of 
ground squirrel origin. Seven of these patients I have 
seen clinically, and verified the diagnosis by laboratory 
methods, while in four the diagnosis was made from the 
bacteriologic examination of tissues taken at autopsy and 
sent to the laboratory. Six of these patients, all from 
the known infected zone, gave a clear history of handling 
ground squirrels within a week prior to the onset of the 
symptoms. Five gave no such history although they had 
been in vicinities where plague was known to exist 
among the ground squirrels at the time, or where it was 
demonstrated as a result of the investigations set in 
motion by the discovery of the disease in man. Of 
these eleven patients, seven were young men between 
the ages of 13 and 37; one was a boy aged 5; another, 
a boy aged 7; while two were young women. Six of 
these proved fatal, while five recovered. 

Clinically there were three groups : The severe acute, 
the mild acute, and the subacute or pyemic. Six be- 
longed to the first group. A typical history of one of 
these is as follows: 

About a week before becoming ill, the man had been squirrel 
shooting. The first complaint was of pain in the back and in 
the groin. There was great prostration. The temperature was 
101.4 F., pulse 100. The second day, a swelling was made out 
in the femoral region. The third day, the patient was deliri- 
ous and remained so until he died. The highest temperature 
recorded in this case was 103.8 F. but it usually goes to 105 
F. or over. Death occurred on the fifth day of the illness. 

One of these cases was rather unusual in that recovery 
occurred after invasion of the blood-stream by the plague 
bacillus. The evidence of septicemia was the recovery 
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of the bacillus from the blood, and the development of 
secondary buboes in the regions of the various periph- 
eral lymph glands. 

The mild cases were four in number; all ending in 
recovery, but none was so mild as to justify calling it 
pestis minor. The history of the most recent case is as 
follows: 

There was no evidence of contact with squirrels, hut the 
patient, a girl, lived in a territory that was known to be 
heavily infected. The first symptoms were headache and fever. 
These were followed by pain and tenderness in the right groin. 
The disturbance was so mild that it was thought sufficient to 
consult a physician by telephone. However, when improvement 
did not occur, the patient was visited by the medical attend- 
ant, who found a temperature of 104 F. There was a bubo in 
the femoral region. One week after the onset of the illness 
the glands were removed under an anesthetic. The patient 
made an uneventful recovery, never having been regarded as 
dangerously ill. 

The subacute class is represented by only one among 
the squirrel cases that have come under my observation. 
This has been reported in detail by former Acting 
Assistant Surgeon W. B. Wherry and myself. 1 These 
cases of subacute or pyemic plague are seen occasionally 
in epidemics of rat origin. 

The patient was a youth, aged 13, who had been squirrel 
shooting about five days prior to the onset of the symptoms. 
The illness began with headache and vomiting. The next day 
the temperature was 104 F. Forty-eight hours after the 
onset of the symptoms, the glands in one axilla were found 
to be much enlarged and very painful. The nature of the dis- 
ease was not suspected and the glands were excised. On the 
fifth day all of the superficial glands became swollen and 
tender. The sputum was blood-tinged, and the patient was 
evidently quite ill. On the tenth day a pustular eruption 
appeared and plague bacilli were found in one of the skin 
lesions. The patient became septic and died on the sixteenth 
day of the illness. At the post-mortem, caseo-purulent foci 
were found in the lungs, liver and kidneys, as well as in the 

lymph glands. 

 

1. Wherry, W. B., and McCoy, G. W. : Jour. Infect 1Mb., Novem- 
ber, 1900, vi, 5, p. 670. 
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No case of primary pneumonic or primary septicemic 
plague attributable to ground squirrel infection has come 
under observation. 

On account of the importance of a diagnosis that can- 
not be impeached, it is required that all of these cases 
be verified bacteriologically; a few words may be said, 
however, about the clinical diagnosis. The onset is 
usually with fever, headache and pain in the back. Nose 
bleed often occurs. Several of the cases gave a history 
of an initial chill. The temperature is usually about 
102 P., or 103 P. when the patient is first seen by a 
physician. A glandular swelling appears, sometimes co- 
incident with the onset of the other symptoms, but 
usually a day or two later. In eight of the eleven cases, 
the primary bubo was in the axilla; in three it was in 
the groin. The gland involved is tender. The outline 
is lost in an edema that surrounds the parts. Fever and 
other general symptoms continue from five to eight days, 
or even longer. In the only cases in which recovery has 
taken place and the glands had not been excised, sup- 
puration occurred. In the fatal cases, the patient usually 
dies while the glands are caseous and hemorrhagic and 
before pus has formed. 

It is a pleasure to be able to state that although the 
disease is rare our recent cases have been recognized as 
suspicious by attending physicians and by the surgeons 
who removed the glands. 

The bacteriologic diagnosis is made by the examina- 
tion of a piece of the gland removed at operation, of 
fluid aspirated from a gland, or of tissue removed at 
the necropsy. When the smears show a considerable 
number of pest-like bacilli, a provisional diagnosis is 
made. The bacillus is isolated by cultural methods and 
laboratory animals are inoculated. It is the rule that 
the media inoculated from the bubo show an enormous 
number of colonies of Bacillus pestis, but in one case 
only six colonies appeared on the three tubes used, show- 
ing apparently that bacilli were very scarce. The growth 
was highly virulent, though the case was a mild one. 
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An experiment was undertaken for the purpose of 
ascertaining whether there was any difference in viru- 
lence for laboratory animals of the cultures isolated from 
the mild and from the severe cases of plague in man. 
Without entering into the details of the experiment I 
may state that the bacilli derived from mild cases were 
quite as pathogenic as those obtained from the severe 
and fatal cases. In other words, the severity of clinical 
manifestations is due to the varying resistance of the 
individuals rather than to a difference in the virulence 
of the organisms causing the disease. 

Whenever practicable, the cases are treated with anti- 
pest serum, but the majority have come under observa- 
tion too late to be benefited by it. The other treatment 
is purely symptomatic. 

So much for the subject as regards human plague. I 
shall now discuss briefly the more important problem, 
the infection among the ground squirrels. The first 
proof of plague among the squirrels was obtained in the 
summer of 1908. Since that time, by an extensive 
investigation of these animals throughout the state, it 
has been found that the disease is probably confined to 
ten counties lying east and south of San Francisco Bay. 
This work has been carried on by the Public Health and 
Marine-Hospital Service, the immediate direction being 
in the hands of Surgeon Rupert Blue. The squirrels 
are shot and sent to the laboratory where they are dis- 
sected and examined. 

In the rodents, the disease causes well-marked and 
readily recognized lesions which vary greatly. The 
larger percentage of cases are distinctly subacute or 
chronic, while a smaller number are of the acute type. 

The pest bacillus isolated from infected squirrels is, 
morphologically, culturally and bacteriologically, in every 
way identical with that isolated from man and from 
rats. As to its pathogenicity, I may say that the organ- 
ism appears to be a trifle less virulent than those from 
other sources; however, no definite statement is to be 
made on this point. 



225 

A very interesting observation is that many of the 
squirrels from the zone in which plague has prevailed 
for several years are relatively immune to laboratory 
infection with Bacillus pestis. 

During the routine examination of these rodents, we 
have encountered a disease, the gross lesions of which 
bear a very strong resemblance to those of plague. 2 It 
is readily differentiated by bacteriologic methods. 

The subject of the transmission of the disease from 
one squirrel to another, and from these rodents to man, 
is a very important one, and I regret that we have no 
conclusive evidence about the mode of infection. We 
have been able to show experimentally that plague may 
be carried from squirrel to squirrel by means of fleas. 
It may also be transmitted by feeding. What evidence 
we have, largely dependent on the location of the bubo, 
leads us to suspect that the disease is conveyed in nature 
by fleas, and possibly by other ecto-parasites. Briefly, 
this evidence, the importance of which in rat plague has 
been demonstrated by British workers in India, is as 
follows: In natural infections in rodents the bubo is 
found in the region of the peripheral glands, cervical, 
axillary, inguinal or pelvic. This agrees with the dis- 
tribution of buboes in squirrels, rats and guinea pigs 
that have been infected experimentally by fleas, while 
in rodents infected by feeding, the buboes are always 
in the neck or in the mesentery. It will be noted that 
the neck buboes may be acquired in either way, i e., 
through fleas or by ingestion. 

In one of the cases the patient, a boy, was bitten on 
the hand by a squirrel, and since the primary bubo 
occurred in the axilla on the same side, it seems reason- 
able to suppose that the bite infected the boy. This is 
rendered probable as many plague squirrels have lung 
lesions. Most of our cases have occurred during the 
summer months, which is the season of squirrel hunting. 

2. Pub. Health Bull. 43, U. S. Public Health and Marine-Hos- 
pital Service, Washington, D. C, 1911. 
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That the mere handling of an infected animal is not 
very dangerous is shown by the fact that the employees 
of the service have handled hundreds of plague squirrels 
without an accident, merely taking precautions against 
fleas. ' 

The predominance of axillary buboes in human cases 
would appear to be accounted for by the fact that in 
handling infected squirrels which may carry parasites, 
the hands and arms would be more exposed to the attacks 
of the insects than other parts of the body. We cannot 
assert positively that parasites carry the disease to man, 
but it seems to be the most reasonable explanation. 

The question might be asked why so few cases of 
plague in man have resulted from the extensive infection 
among the ground squirrels. The answer is not quite 
clear, but leaving aside such matters as failure to recog- 
nize or to report the disease, it may be stated that the 
evidence offered by the examination of infected squirrels 
leads to the belief that a comparatively small percentage 
of them have the bacilli circulating in their blood in any 
considerable numbers. Of about 250 infected squirrels 
of which we have complete records, only about one-fourth 
could have been regarded as septicemic at the time they 
were shot. 

The chief menace of squirrel plague is, as has been 
recognized from the first by all of those who have 
occasion to deal with the subject, the danger of the 
infection of the rats of the cities, which might lead to 
more or less extensive outbreaks among human beings. 
The discussion of this problem is not within the scope 
of the present paper. 

I wish to acknowledge here my indebtedness to the 
various physicians in the state in whose practices the 
cases occurred and who furnished me with the clinical 
data. 

ABSTRACT OF DISCUSSION 

Db. Edward F. Wells, Chicago: The paper of Dr. McCoy is 
a very important one bearing on bubonic plague with special 
reference to ground squirrel origin. I should like to ask him 
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for what purpose the animal was killed and what becomes of 
the carcass? Also does each species have special fleas of its 
own? 

Dr. G. W. McCoy, San Francisco: The squirrels examined 
have all been killed or caught by hunters employed by the Pub- 
lie Health and Marine-Hospital Service for the purpose of 
securing specimens in order that the extent of the zone of 
plague infection may be determined accurately. As to the 
matter of fleas, in a general way we may say that each species 
has a special flea of its own, and, judging from what we have 
learned by experimental work on the lower animals, fleas from 
one species are capable of carrying the infection to other 
species, in addition to carrying it among the members of the 
species to which the particular flea properly belongs. 



SOME AP^ABENTLY OBSCURE CONDITIONS 
OP THE GASTBO-INTESTINAL TRACT 
AND THE PRACTICAL APPLICA- 
TION OP THE RONTGEN 
RAY IN THEIR DIAG- 
NOSIS * 



G. REESE SATTERLEE, M.D. 

Attending Physician and Pathologist to the Washington Heights 

Hospital ; Instructor in Medicine in the University and 

Belleyne Hospital Medical College, New York 

AWD 

LEON THEODORE LEWALD, M.D. 

Director of the Edward N. Gibbs Memorial X-Ray Laboratory; 
Instructor in Gross Pathology, New York University 

NEW YOBK 



We are not dealing with the obscure conditions of the 
gastro-intestinal tract as they arise, but mostly with the 
common pathologic states, often misinterpreted on 
account of the unsatisfactory methods of diagnosis at 
the present day. The subject is so broad that we have 
decided to restrict our paper to the size, position, and 
motility of the gastro-intestinal tract. Normal patients, 
or patients with splanchnoptosis with or without intes- 
tinal symptoms, constitute our particular theme. Cases 
of ulcer and malignancy have been omitted on account 
of limitations of space. 

All the cases under consideration have been studied 
first with regard to the physical signs and the ordinary 
tests for gastro-intestinal secretions and contents. The 
Bontgen ray has been used as an aid and confirmatory 
agent in diagnosis. Whereas due consideration in every 
case has been given to the history, subjective and objec- 
tive signs, and examination of secretions, we have found 

* From the Edward N. Gibbs Memorial X-Ray Laboratory and 
the Maroellns Hartley Foundation in Medicine. 
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progressively downward and they become confirmed 
the previous diagnosis, it has also shown the error of 
the previous diagnosis in an astonishing number of 
cases. A great difficulty in gastro-enterologic work has 
been the lack of certainty in the results of clinical tests 
for size, position, and motility of the hollow viscera. 
The Bontgen ray solves this problem. Every day we 
meet patients with moderate or severe grades of con- 
stipation, not due to obstructions from tumors. They 
have usually gone the rounds of numerous physicians or 
dispensaries, and are relieved only by the continuous use 
of laxatives or cathartics. Their course is nearly always 
progressively downward and they become confirmed 
neurasthenics or slaves to the drug habit. Occasionally, 
without any scientific accuracy on the physician's part, 
these patients, if they are fortunate, improve by treat- 
ment on general principles. 

In previous examinations, chemical tests for motility 
of the stomach and intestine have been unreliable. 
Peristalsis of the stomach and intestine sometimes can 
be seen through an abdominal wall that has been 
thinned out, usually in advanced emaciation. The entire 
length of time that food takes to pass from the mouth 
to the anus can be determined by the ingestion of indi- 
gestible and non-absorbable foods or chemicals, such as 
bismuth salts, which can be recognized in the stools. 
This does not indicate, however, the length of time con- 
sumed in digestion by the different portions of the 
alimentary tract, and is often inaccurate in determining 
the time of digestion. Tests for determining residual 
food in the stomach are tedious and very annoying to the 
patient, and determine only approximately the final 
result. This, with our other important data, can be 
shown by the Bontgen ray, in a properly conducted series 
of plates. 

Badiographs of the alimentary tract after the admin- 
istration of some insoluble substance which obstructs the 
Bontgen ray, such as the bismuth salts, have been used 
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in Europe since 1904, by Rieder, 1 Holzknecht, 1 C. 
Kaestle and J. Rosenthal,* Franz M. Groedel, 4 A. F. 
Hertz/ and others; and in this country by G. E. 
Pfahler, f Hulst/ Pancoast, 8 Cole, 9 and others. The 
methods will soon be universally applied. Rieder was 
the first to give large amounts of bismuth salts. He gave 
from 40 to 50 gm. of bismuth subnitrate in a meal of 
boiled rice, barley broth, potato puree, spinach, or 
boiled meat. The bismuth can be administered by mouth 
or by rectum. Haenisch 10 was the first to give the 
bismuth per rectum, in the following formula : bismuth 
subcarbonate 75 gm., bolus alba 300* gm., water 1,000 
c.c. We use the bismuth rectal injection and find it a 
valuable adjuvant to the method by mouth. Kaestle used 
zirconium ozid instead of bismuth because it was more 
insoluble. Of the salts of bismuth, the subnitrate was 
at first extensively used, but it has caused toxic symp- 
toms. Cases of poisoning due to the impurities in the 
preparation, or to the absorption of the nitrites formed 
in the intestine, have been reported by E. G. Beck, 11 
W. Alexander, 1 * L. Lewin, 1 * and many others. The 
subcarbonate of bismuth is apparently non-poisonous and 
acts in the same way as the subnitrate toward the 
Rontgen ray. We have had no toxic symptoms in over 
forty tests in which large quantities were given. Exam- 
ination of the bismuth stool shows the bismuth passed 
through chemically unchanged. 

Milk, as representing a suitable form of food, is now 
being used as a menstruum for the bismuth. A serious 
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2. Holzknecht: Berl. kiln. Wchnsehr., Jan. 29, 1006; also: 
Mitt. a. d. Lab. f. radlol. Diag. u. Therap.. Vienna, No. 1, 1906. 

8. Kaestle, Relder and Rosenthal : Arcb. ROntg. Ray, June, 1910. 

4. Groedel, P. M. : Arcb. ROntg. Ray, September, 1910, p. 156. 

5. Herts, A. P. : Discussion on Groedera paper, Arcb. ROntg. 
Ray, September, 1910. 

6. Pfahler, G. B. : The Journal A. M. A., Dec. 21, 1907, p 2069. 

7. Hoist : Physician and 8urg. ( Detroit, 1900, xxvil, 891. 

8. Pancoast: Univ. of Penn. Med. Bull., August, 1906. 

9. Cole, L. G., and Binborn: Radiograms of the Digestive 
Tract, New York Med. Jour.. Oct 8, 1910. 

10. Haenisch : Rep. Am. ROntg. Soc, Sept. 29 to Oct. 1, 1910. 

11. Beck. B. G. : New Tork Med. Jour., Jan. 2, 1909, p. 16. 

12. Alexander, W. : Dentscb. med. Wchnsehr., 1909, xxxv, 877. 
18. Lewin, L. : Mflncben. med. Wcbnscbr., 1909, lxi, 648. 



231 

objection to ordinary milk is the early precipitation of 
the bismuth, but this can be overcome by the use of the 
fermented milks which hold the salts in suspension for 
a much longer time. Our experiments with bismuth 
suspended in various media demonstrate that the salts 
mixed with the fermented milk remain in suspension 
longer than in other fluid foods, as malted milk, sweet 
milk, buttermilk, and chicken soup. The next best sub- 
stance is a thick chicken soup. (Fig. 1.) 

For the average adult, 75 gm. of bismuth subcarbonate 
suspended in 500 c.c. of fermented milk is given with 
the stomach empty. Previous catharsis is unnecessary 
and inadvisable. The diet for the previous twelve hours 
must be light and exclusive of meat, fruits, and vege- 
tables. All medication is omitted. 

The radiographs have all been taken with the patient 
in the standing position. The distance from the anode 
to the plate is 24 inches, with the plate anteriorly and 
the anode on a level with the umbilicus. The illumina- 
tion is dorsoventral, with one or two lateral views, as the 
occasion demands. The duration of the exposure is from 
one-sixth to four seconds, mostly under one second. It 
requires an average of from eight to twelve radiographs 
to examine a patient. Occasionally, a second series is 
necessary for a control, or a rectal injection to corrobo- 
rate the colon findings. For experimental purposes, 
more plates have been taken than are ordinarily neces- 
sary for a routine examination. We find that the radio- 
graphs after the rectal injection do not give as natural 
an appearance to the colon as those taken after the 
administration of the bismuth by mouth. The plates 
can be taken much sooner, however, as the bismuth mass 
reaches the cecum within fifteen minutes and is then 
rapidly expelled per rectum. 

We always try to make a primary, a secondary, and a 
final diagnosis. The primary diagnosis is made from 
the history, the physical examination, the examination 
of the gastric contents after a test-meal, and the exam- 



232 

ination of the feces and the urine. Other examinations 
are made as the occasion arises. The primary diagnosis 
is made previous to any consideration of the Rontgen 
ray. 

The secondary diagnosis is made wholly from thor- 
ough consideration of multiple Rontgenograms, taken 
seriatim after the bismuth meal. In every case, the 
exposures are continued until the last trace of bismuth 
has left the* alimentary tract. 

The final diagnosis is made by carefully comparing the 
primary and secondary diagnoses and weighing the pre- 
ponderance of evidence offered by the symptomatology. 

In estimating the position of the viscera, our technic 
is to place markers on (1) the tip of the ensiform, on 
(2) the umbilicus, over (3) the tip of the ninth right 
costal cartilage, and on (4) the anterior superior spine 
of the right ilium. The umbilicus, contrary to what we 
expected, appears to be a fairly well-fixed point, except in 
very pendulous abdominal walls. It must be remem- 
bered, however, though these landmarks are sometimes 
uncertain, yet if their location is abnormal it is evident 
on physical examination, and hence allowance can be 
made. 

We shall first mention some of the results, quite 
constant in nearly all our cases. Our studies on the 
esophagus have been entirely too superficial as yet to 
warrant the findings being chronicled. The points in 
fixation of the stomach agree with those described by 
anatomists. They are the esophagus and distal end of 
the first portion of the duodenum, which latter point 
anatomists say is firmly attached by the duodeno-hepatic 
ligament (Piersol 14 ). In a normal, or at least a non- 
ptosed well-filled stomach, the shadow of the distal end 
of the first portion of the duodenum reaches the level of 
the upper border of the second lumbar vertebra. The 
outline of the pylorus is situated opposite the junction of 
the second and third lumbar vertebra?. For the purpose 

14. Piersol, George A. : Human Anatomy, 1909 ed. 



Fig. 1. — Radiograph of substances used tor Itiintgen-rny 
meals. Each leal-tube contains an equal nmouni n( bismuth 
carbonate. It shown Ibe amount of settling fifty hours attei 
pension. 1. Malted milk and acacia. 2. Sweet milk. 3. B_ 
milk. 4. Chicken soup. 5. Fermented milk. 0. Water and acacia. 
Note the remarkable stability of the suspension of the bit 
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Fig. 3. — Itadlugraph tnkcn twenty-six bourn after the Ingestloi 
if a bismuth meal (Case 1). T. transverse colon, now becom 
■-shKpcd; A. vermiform appendix, bent on Itself: F. traces o 
ilsmuth In the sigmoid flexure ; C. ascending colon. The llgbte 
ireaa In tbe upper part of the colon are due to k«b forms Hod, 
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of classification, we consider that if the lesser curvature 
is well np above the upper margin of the umbilicus, the 
stomach is not ptosed. The shape of the stomach varies 
according to the position of the subject. When the 
patient is in the standing position, in the greatest 
number of cases, the shape of the stomach resembles that 
of a fish-hook, and when in the recumbent ventral posi- 
tion, it simulates a steer's horn. This modifies former 
anatomic views based on dissections in the dorsal 
decubitus. When the patient is in the standing position, 
the long axis is vertical; when he is in the prone posi- 
tion, the long axis in the same subject may be oblique 
or almost transverse. 

In order to determine accurately the size, shape, and 
position of the stomach, studies of plates made within a 
few minutes after ingestion of the bismuth meal should 
be made. During activity of the stomach, peristaltic 
waves can be seen distinctly as constrictions on the 
greater and lesser curvatures. These are differentiated 
from permanent constrictions by the changes in form of 
the organ in the succeeding plates or by the fluoroscope. 
The former is, in our estimation, more accurate and 
practical than the latter. The cardiac end of the stomach 
empties very quickly and shows the rugae often plainly 
marked out by the bismuth. In cases of gastric fermen- 
tation, the gas rises in the cardiac end and pushes up the 
diaphragm, as can be well demonstrated in the radio- 
graph. 

The average time required for the normal stomach to 
empty itself completely of a full bismuth meal is, in our 
experience, from two and one-half to four hours. It is 
difficult to prove atony of the gastric musculature, but 
stasis and permanent pouches can be demonstrated, some 
of the bismuth remaining in the lower pole as long as 
ten hours after ingestion. 

The motility of the stomach in nearly all cases appears 
to be most rapid during the early part of digestion. 
Some stomachs seem to rest after the first thirty minutes 



234 

to an hour. After that, they still contain about one- 
quarter of the amount of the original contents, which is 
discharged in a variable time. The end motility of the 
stomach is apparently not influenced by the amount of 
free hydrochloric acid in the gastric contents. The early 
activity in certain cases of hyperchlorhydria is increased, 
however. This is demonstrated by the serial radiographs 
taken up to the final emptying of the organ. The 
dilated stomachs almost invariably show a slow motility, 
especially in completion of the act. 

The study of the small intestine has so far been 
unsatisfactory, especially so of the duodenum, on account 
of the rapidity with which the" bismuth meal passes 
through this part. The first portion of the duodenum 
can usually be identified by a small mass of bismuth, the 
so-called ''bishop's cap," separated from the pyloric 
antrum by the outline of the pyloric muscle. The 
pyloric ring, as thus seen, averages 3/16 of an inch in 
width. In most of our cases, splashes of bismuth 
appeared in the jejunum within a few minutes after the 
entrance of the meal into the stomach, and it is the 
exception to find the small intestine free from bismuth 
within ten minutes after taking the food. 

The course of the bismuth in the jejunum is first to 
the left iliac region, but it quickly settles in the median 
line. It appears between the umbilicus and the brim of 
the true pelvis in non-ptosed conditions and enters 
quickly the true pelvis in ptosed states. 

We find the progress of the bismuth in the small 
intestine to be comparatively rapid. In the twenty-seven 
cases studied for this paper, the earliest time within 
which the bismuth has reached the cecum was one hour. 
This occurred in two adults, and in three children about 
twelve years of age, one of whom had a pan-visceroptosis. 
Kieder* and Goldthwaite 15 consider two hours to be the 
most rapid time in which the bismuth can reach the 
cecum, while Groedel and Hertz say that they have not 
seen the bismuth reach the cecum in two hours, and that 
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four hours is the shortest time it takes. In our slowest 
cases, so far, the bismuth has taken five hoars to reach 
the cecum. The average time seems to be two hours. 
Complete emptying of the small intestine can be 
determined in only nine out of the twenty-seven cases. 
In these cases it averages about six hours, and varies 
from four to seven hours. The estimation of the time is 
rendered uncertain by a dilated, sacculated, or "residual" 
stomach, which constantly sends over splashes of bismuth 
into the small intestine until the organ has completely 
emptied itself. 

Normally, the cecum is always situated well above the 
brim of the true pelvis. When the colon is ptosed, the 
cecum lies near the brim and in severe cases often hangs 
over into the true pelvic cavity. Dilatation of the colon 
appeared in eight cases, in which the colon had not been 
emptied in forty-eight hours. 

In three of our cases, the vermiform appendix can be 
plainly seen, the lumen being patent and filled with 
bismuth. This occurred in one case after a cecum had 
become much engorged, and in another before the cecum 
had been filled. In these three cases, the situation and 
size could be proved. In one of the patients the bismuth 
remained in the appendix four days after the cecum had 
been emptied. 

In one of our patients, with a complete transposition 
of all the viscera and a coloptosis, a subacute appendi- 
citis seemed probable. The radiograph demonstrated 
the cecum well below the line leading from the anterior 
superior spine to the umbilicus and on the left side. 
McBurney's point, where the place of tenderness existed, 
corresponded to the hepatic flexure. An operation has 
not been performed, as the pain and tenderness were 
probably caused by a localized colitis, as evidenced by the 
mucus in the stools. The bismuth radiogram proved 
the locality of the cecum, and, if it did not absolutely 
disprove the diagnosis of appendicitis, at least showed 
that the patient's appendix was on the left side and 
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well down in the pelvic cavity. The patient improved 
under treatment, which was general, and local for the 
colitis, with an abdominal belt for support for the 
coloptosis. 

Our results as to the position, size, shape, and motility 
of the colon have been very satisfactory. The organ can 
be readily identified by its size, position, and saccula- 
tions. We have classified the cases into (1) normal 
colons, (2) abnormally long and looped colons, (3) 
ptosed colons, with or without abnormal length and 
loops, and (4) abnormally short colons. As to the shape 
of the colons, the following terms have suggested them- 
selves to our minds: (a) straight, transverse colons, the 
strictly normal; (b) the U-shaped colon, caused by one 
large loop, dipping down toward the pelvis; (c) the 
V-shaped colon, which is similar; (d) the double 
XT-shaped colon, with one loop from the hepatic and 
another from the splenic portion of the transverse colon ; 
(e) the W-shaped colon, similar to the last; (f) the 
diamond-shaped colon, with the transverse portion run- 
ning abruptly upward from the hepatic to the splenic 
flexure; and (g) the dragon-shaped colon. Our control 
radiographs show the constancy in the shape and posi- 
tion of these colons, and in our estimation prove them 
to be peculiar to the individual. In some cases, hidden 
folds in the colon occur which give in later radiographs, 
after the colon is well filled, a much longer and looped 
appearance. 

A ptosis of the colon is recognized by the low position 
of the caput coli and of the hepatic flexure. The hepatic 
flexure is normally at or above the level of the umbilicus. 
The loops of the colon may exist without a coexisting 
ptosis, as shown in some of our cases. The most con- 
stant point of fixation of the colon is at the splenic 
flexure where the intestine is attached by the phrenocolic 
ligament to the left abdominal wall under the spleen 
(Piersol). The average height of the splenic flexure, 
in our cases, is 4 inches above the umbilicus, a point 
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which varies but little except in some extreme cases of 
coloptosis. 

Motility of the colon varies, often out of proportion 
to its length. The motility in ptosed colons we think 
is always slow. 

The sigmoid flexure has, as we expected, a variable 
length and size. In normal cases it is situated well 
within the pelvic brim and does not pass much to the 
right of the median line. The length of abnormally 
long sigmoids may be estimated by the distance to the 
right of the median line and the height to which they 
extend. In three of our cases the shadows of the sig- 
moid and cecum impinge. In two of the cases long and 
dilated sigmoids are present, associated with colons of 
normal length. In one of our patients the sigmoid and 
rectum held the bismuth for over seventy-five hours and 
it was forty-eight hours more before the patient passed 
bismuth in the stool. This made a total residence of the 
feces in this part of the intestinal tract of over five days. 
The patient had a long-standing constipation, followed 
by hemorrhoids, which were excised. The radiographs 
show a long, looped and ptosed colon, with a long and 
tortuous sigmoid and upper portion of the rectum. 

Our treatment for these cases of gastroptosis, entero- 
ptosis and coloptosis consists of an abdominal wall 
support, often reinforced by two horsehair pads arranged 
ventrally, so as to support the colon. Goldthwaite's 
posture 18 taken immediately after eating, with the 
patient on his back, hips and thighs elevated, has been 
tried successfully in a number of cases. 

CASE REPORTS 
Case 1. — M. McD., a woman aged 27, child's nurse, single, 
ever since childhood had been constipated and had to take 
cathartics or laxatives. For the past two years she had been 
getting worse, vomiting having occurred from one-quarter to 
one-half hour after meals. She had pain, which was most 

marked in the epigastrium, but which also at times extended 

_^ ^ — — — — .^ —^ 

15. Goldtbwalte, J. E. : Boston Med. and Surg. Jour., May 19, 
1910. 
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lower down on the right side of the abdomen and into the 
right hip and leg. Distress and soreness after eating were 
invariably present over the sternum. During the summer and 
fall of 1910 she developed hemorrhoids, which became inflamed 
and were removed in January, 1011. 

After the operation, the patient's symptoms continued; the 
obstinate constipation could not be relieved by medical means, 
the chief of which were olive oil internally, ordinary enemas, 
and olive oil per rectum, colon massage, and vibration. 
Analysis of the gastric contents showed traces of free hydro- 
chloric acid. The stools were very dry, hard and contained 
undigested food. 

In May, 1911, the bismuth -ROntgen-ray test was made. 
This showed a stomach of normal shape and size, but ptosed, 
with a complete emptying in three hours. The bismuth reached 
the cecum in two hours, and the small intestine was com- 
pletely emptied in five and one-half hours. Four hours after 
the ingestion of the bismuth, the cecum and part of the 
transverse colon were filled, the transverse colon straight, and 
the hepatic flexure 2 inches above the umbilicus, and therefore 
no ptosis apparent. The shadow of the bismuth in the ascend- 
ing colon was so heavy that in consideration of the next 
picture the colon seemed to be folded on itself (Fig. 2.) One 
hour later the bismuth meal had not made any progress, but 
the apparent churning motion and the weight of the residue 
had dragged down what must have been a folded colon, and 
distended the appendix. This organ could be plainly outlined 
by the bismuth in the lumen; it overhung the brim of the 
true pelvis, was long, and made a sharp bend near its middle. 
In the last plate of the series, taken 101 hours after the 
bismuth meal, the outline of the bismuth in the appendix 
could still be plainly seen. Four hours later, or nine hours 
after the ingestion of the bismuth, a most remarkable drop 
in the transverse colon occurred, making a large central loop 
reaching down into the true pelvis, and the hepatic flexure 
was one inch lower than in the previous picture (Fig. 3). 
Twenty-six hours after the bismuth had been taken, very 
little progress had been made, but the whole colon was dis- 
tended with gas which collected in the upper parts and 
raised apparently the level of the hepatic flexure. The 
sigmoid flexure was outlined in places, and the colon retained 
the same shape as before. The eighth plate of this series, 
taken forty-eight hours after the bismuth meal, showed very 
little progress in the looped colon. The bismuth did not show 
in the descending colon, but filled fairly well the sigmoid 
flexure. Up to this time the patient had had no bowel move- 
ment; seventy-seven hours after the bismuth meal, the colon 
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retained its same position, but the main mass of the bismuth 
was still in the sigmoid flexure and the rectum. The sigmoid 
was very tortuous and long. The appendix was in the same 
position as before, and the same size. At the one hundred 
and first hour, without a movement, the bismuth was massed 
in the sigmoid and rectum and the appendix was still full of 
bismuth. It was two days after this picture was taken before 
the bismuth appeared in the stool, making a total of six days 
for the bismuth to pass through the gastrointestinal tract. 
The diagnosis made in her case was a very severe case of 
constipation which, from the history, was probably the causa- 
tive factor of the ptosed colon. At the time of writing, a 
laparotomy, with appendectomy and colopexy, is being con- 
sidered. 

Cask 2. — B. S., a girl 18 years old, shirt-waist maker, said 
that her mother had an ulcer of the stomach. For years the 
patient had had obstinate constipation and three years before 
she had been operated on for appendicitis and abscess forma- 
tion. Since that operation the constipation had been growing 
worse, with headache across the temple, cramplike pains in 
the abdomen, worse at night, vertigo, heartburn, nausea, and 
occasional attacks of syncope which compelled her to give up 
work. She had no appetite and would vomit small amounts of 
food after eating; she said that she had vomited a tablespoon- 
ful of bright blood two weeks before examination by us in 
February, 1911. Her diet had been reduced to a ridiculously 
low amount, with nothing before lunch time. She had lost 
weight, but was still fairly well nourished. Her chief com- 
plaints were obstinate constipation, frequent vomiting, and 
pain in the epigastrium and back. Examination of the 
abdomen showed a good-sized scar over the appendiceal region, 
abdominal musculature was of good tone, and there was no 
distention. The outlines of the stomach seemed normal, but 
there was tenderness over the whole abdomen in general, 
which was localized over the epigastrium and along the 
spine, and more marked at the level of the tenth and eleventh 
dorsal vertebra. The Ewald test meal showed a 0.07 per cent, 
and 0.04 per cent, free hydrochloric acid on two occasions 
respectively, with a total acidity within normal bounds. No 
lactic acid was present. 

The diagnosis of an ulcer of the stomach as being the cause 
of her trouble seemed unlikely, no blood or occult blood being 
found in the gastric contents or stools. Lavage relieved her 
somewhat, but only temporarily. February 27, the bismuth 
ROntgen-ray test was applied. The first picture, taken fifteen 
minutes after the swallowing of the bismuth, showed a nearly 
normal stomach, oblique fish-hook type, which emptied rapidly. 
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The rugs in the cardiac end were well marked. Within five 
hours the organ was completely empty. The small intestine 
was well down in the pelvic cavity. 

The last picture in this series was taken twenty-four hourB 
after the bismuth meal, and showed a ptosed cecum and 
splenic flexure. All the bismuth was in the large intestine, 
and the transverse portion of the colon has a long U-shaped 
loop, the lower border of which is 4 inches below the umbilicus, 
with its center 2 inches to the left of the median line. As 
this was one of our early cases, unfortunately we did not 
continue the series until the gastro-intestinal tract became 
completely empty. For a month and a half the patient was 
treated by regulation of the diet, massage and vibration, olive 
oil by mouth and per rectum, and by the usual instructions 
for regularity, etc., but an occasional cathartic was the only 
thing that gave her relief, and that only for a day or two. 
The flatulence, pain and vomiting continued. The pain now 
seemed localized over the left kidney with tenderness there, 
and an <p-ray picture showed absence of renal or other calculi. 
An exploratory laparotomy showed the long, looped and ptosed 
colon, which was distended with feces, in spite of previous 
catharsis and high enemas. One adhesion of the cecum to 
the abdominal wall, as the result of the appendectomy, was 
cut. The cecum was dilated but otherwise not pathologic. 

Palpation of the stomach gave no evidence of ulcer or 
growth. The kidneys, gall-bladder and other organs seemed 
normal. The loop of the transverse colon was freely movable 
and low down in the pelvic cavity. With no permission to do 
a radical operation on the intestine, we closed the wound. 

Since the operation the patient's condition has not improved, 
except for a short time after an abdominal web belt for the 
support of the ptosed colon was provided, and the patient sent 
to the country. At the end of last May she reported that the 
constipation was no better and that she still had attacks of 
sickness. She and her family have been advised of the prob- 
able necessity of a radical operation on the intestine, and of the 
dangers of the same, and have agreed to have it performed 
soon. We propose to sidetrack part of the colon, or possibly 
excise part of it. 

CONCLUSIONS 

1. The length of time that it takes the contents of the 
gastro-intestinal tract to reach each division of the tract, 
and the time in which the division is completely emptied, 
can be definitely determined in each individual by the 
bismuth Bontgen-ray test. 
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2. The normal motility of each part of the gastro- 
intestinal tract can be definitely established. 

3. The food immediately after ingestion begins to 
pass into the small intestine and by the end of an hour, 
at least one-quarter of the gastric contents is in the 
jejunum. 

4. The stomach is emptied of 500 c.c. of milk or soup 
in two and one-half to four hours. 

5. The existence of an increased amount of free 
hydrochloric acid in the gastric contents has no influence 
on the final emptying time of the stomach. 

6. The time which this meal consumes in passing to 
the cecum averages two hours, varies from one to four 
hours, and is shorter in children. 

7. The complete emptying time of the small intestine 
after this meal is prpbably about six hours. 

8. Complete emptying of the colon consumes from 
twenty-four to forty-eight hours. 

9. The bismuth-Bontgen-ray test is harmless and 
practical. 

10. The ordinary methods of medical treatment can 
be more intelligently applied with the improvement in 
diagnosis accomplished by this test. 

11. The bismuth-Bontgen-ray test should be employed 
before an operation is performed for a chronic condition 
of the gagtro-intestinal tract. 

We wish to thank Dr. George B. Wallace and Dr. John C. 
A. Gerster for their help in sending us patients, Dr. Arthur 
Mandel for his assistance in clinical and chemical analyses, 
and Dr. Alexander Smith, Dr. Egbert LeFevre and Dr. Harlow 
Brooks for their encouragement in undertaking the work. 
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In general, those things which we see in mass are 
most certain to fix attention. The mucous lining of the 
dog's small intestine spread over 3 meters of tubular sur- 
face is more apt to be thought of in microscopic than in 
macroscopic terms. Possibly this is why certain of its 
functions relating to the animal economy may have been 
overlooked. Yet, in weight and, as some believe, in 
metabolic importance of secretions, it is the analogue of 
other great glands of the body. Its weight ratio to the 
thyroid is about as 7 to 1, and to the pancreas as 3 to 4. 
Its part in the balancing of metabolism has been over- 
shadowed by its more obvious though measurably less 
important digestive function. It differs from other 
glands, not alone in its tesselated length, but in having a 
less free vascular interchange throughout its long course. 
What peculiar conditions as to function do these mor- 
phologic characteristics impose? If any, are they of 
significance in the perverted condition following intes- 
tinal obstruction? 

On the other hand, take a spherical gland like the 
thyroid, for example; how are its cells activated to like 
function in like time? What more convenient method 
than by the interwoven blood-stream with its hormones 
and varying coefficients of osmotic pressure? How dif- 
ferent seems the arrangement of the intestinal mucosa ! 

* From the Laboratory of Surgical Chemistry and Physiology, 
Rochester, Minn. Continuation of studies began at Columbia Uni- 
versity, New York, and reported before the Johns Hopkins Medical 
Society, March, 1909. (Am. Jour. Med. 8c, May, 1909.) 

| J. W. Draper Maury has taken the name John William Draper. 
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From these epithelial cells we know that the blood 
carries certain bodies which stimulate certain secretions. 1 
This is a recently acquired habit and a highly specialized 
function, though older and less specialized than either 
sympathetic or central nerve control. Blood-stream 
messengers were doubtless used by our acardiac ancestors, 
for Draper 2 demonstrated nearly seventy years ago 
that hearts were a secondary contrivance and quite 
unnecessary to the maintenance of circulation. A more 
remote ancestral method of interglandular communica- 
tion may have been the bathing of one pavement cell by 
the secretion of its next fellow. This method of stimu- 
lation in vertebrates is universally recognized in the 
activation of trypsinogen by enterokinase. Do not cer- 
tain other substances follow the path of habit and of 
least resistance through the intestinal lumen? Surely, 
the experimental studies of Roger, 8 Matthews 4 and 
Pilcher 5 as well as our own, suggest this view. Further- 
more, what other significance is to be attached to the 
terminal arrangement of the circulation in the small 
intestine? Free and lavish as is this blood-stream, its 
avowed architectural plan seems throughout the verte- 
brates merely for the purpose of hastening great volumes 
of blood to and from the intestine at the digestion period. 
Direct vascular interglandular communication appears 
minimized — definite lateral communication must have 
been provided had it been found functionally advanta- 
geous or necessary. 

Embryologically, as Schulz 6 says, the analogues of the 
digestive tracts of the higher forms are first-met with in 
mollusca. This relationship must not, however, be 

1. Bayliss and Starling: Chemical Regulation of the Secretory 
Process, Proc. Roy. Soc, 1904, lxxiil, 310. 

2. Draper, J. W. : The Chemistry of Plants. 1845, p. 37. 

3. Roger, H. : L' occlusion Intestinale, Presse m£d., Jan. 4, 1911, 
p. 1. 

4. Matthews, S. A. : One of the Functions of the Duodenum, 
Thi Journal A. M. A., July 28, 1910, p. 293. 

5. Pilcher, J. T. : Cause and Relief of Pain in Duodenal Ulcer, 
Am.. Jour. Med. Sc, 1911, cxll, 687. 

6. Schulz, F. N. : Handbuch der Blochemle (Oppenhelm), 111, 
Part 1, 228. 
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thought of as too close, because, among other things, so 
important an element as pepsin, for example, has not yet 
been positively identified in the invertebrates. It is 
significant, however, and germane to a study of obstruc- 
tion that the great mid-gut gland of mollusks, although 
it contains glycocoll and is commonly looked on as liver, 
partakes at least as much of the nature of the vertebrate 
pancreas as of liver. Necessarily, being the chief organ 
both of assimilation and of digestion, it also functionally 
resembles our own highly specialized intestine. Orig- 
inally there existed a free channel of communication 
between the cells of this gut-hepato-pancreas — a sort of 
general cellular washway. In vertebrates, however, a 
wide anatomic separation of the gland units (the liver 
and pancreas) with resulting ducts, has restricted the 
primitive method of cell-bathing to the intestine alone. 

These abstract considerations are valuable because of 
their vital importance in every-day work. If we would 
seek for the cause and relief of human ailments, recourse 
must be had for intelligent hypotheses, not in purpose- 
less leaps in the dark, but in the friendliest possible 
adaption of both our phylogenetic and ontogenetic evolu- 
tion to experimental thought. 

The belief that death in duodenal obstruction is caused 
by the actual interruption of enteric exchange thus 
seemed logical. What had been put together through 
untold ages of striving by millions of ancestral species 
could not without quick fatality be rudely set apart. 
Walter Cannon, in a personal note, justly complains that 
certain of us have too long looked on the alimentary 
canal as a highly ingenious contrivance of rubber tubes 
to be spliced and lopped at will. In the same connec- 
tion, Pavlov 7 says, "The digestive process is a synthetic 
construction, all parts of the organism working to- 
gether." The human animal in altruism and in intelli- 
gence surpasses all others. Physically, however, even 
among the invertebrates, as Schaler 8 says, man has many 

7. Pavlov: Work of the Digestive Glands, p. 167. 

8. Schaler, N. S. : The Individual, p. 126. 
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superiors. His glandular functions, as shown by Star- 
ling/ are as subject to the first-formed primitive influ- 
ences as are those of any other vertebrate. How close is 
the relationship between biology and executive medicine ! 
Finney's 10 conclusions as to the fundamental importance 
to surgery of a biochemical rather than a purely mechan- 
ical interpretation of the problems of gastro-intestinal 
perversions, are certainly pointed and timely. 

It was not then by fortuitous guess that we began to 
feed the mucosa of the jejunum and ileum of one dog 
into the stomach and short intestinal segment of a 
duodenally obstructed dog. A reestablishment of the 
hypothetic simple signals of our primitive ancestors by 
putting together what the obstruction had taken apart 
should theoretically restore physiologic equilibrium and 
thus delay death. In a measurable degree this proved 
true. 

Is there anything new under the sun? That the 
ancient Greeks attached a high sacrificial value to the 
entrails is humorously suggested by the following lines 
from Homer: 11 



"They taste the entrails* and the altars load 
With smoking thighs/' 

This method of epithelial medication has in part 
answered the question suggested by earlier studies, "Does 
the intestine detoxicate by the addition of an anti- 
enzyme or does it save life by offering a larger field for 
absorption?" It is also germane to BolognesiV 
thoughtful studies on the chemistry of the blood in 
intestinal obstruction. 

As in the case of delayed chloroform poisoning, the 
muscular twitchings spoken of by Howland 18 and 

9. Bayliaa and Starling: Uniformity of Pancreatic Mechanism 
of Vertebrata, Jour. Physiol., March 16. 1003, p. 174. 

10. Finney, J. M. T. : Some Problems In Gastrointestinal Sur- 
gery, Thb Journal A. M. A., June 3, 1911, p. 1625. 

11. Homer: Odyssey, Book ill. line 12. 
• Presumably the liver and heart. 

12. Bolognesi, Giuseppe : Recherches physlco-chlmlques du sang, 
dana l'occluslon lntest. ezp., Jour, de physlol. et path, gen., March 
15, 1911, xlll, No. 2. 

13. Howland and Richards : Jour. Exp. Med., 1909, 11, 344. 



246 



Whipple 14 were good clinical evidence of the degree of 
obstructive toxemia. 

The posture which was due to the tonic spasms of 
the hind extremity muscles was frequently characteristic. 
So also was the carriage of the hind leg in walking. It 

TABLE 1. — SERIES A : 1)008 FED MUCOSA • 

NQ~/*/ERACE WF£ LIVED 

CF^PULSE AFTER 

/DOG RATE CBSTOCnOM 



3 



REMARKS 



120 



127 



Flrnt dog fad a\ioooa;oaly 



rataly slot. 



Modarataly olok. 



20 



m 



HO 



i% 



H5 



in 



H9 



140 



63 



m 



n 



123 



75 



1Y0 



78 



109 



94 



3H0 



99 



138 



112 



128 



116 



151 



J17 



m 



103 



tot— X ■•• « pup oooaad' raa lataat to to*- 
aaia, rapid annotation. 



171 



Oporatod on ftt and of 168 hra.for gaatro- 
astaroatoay. dae.th in 6 ara. 



m 



Oporfttod on ftt «ad of 96 nra. for gaatro- 
aatarootoay. daatu In 6 hra. 



120 



Puloo rooo f roa no: 
Aalaal Tory toxlo. 



1 to 180 In 15 kro. 



127 



Poouliftx oondltlon:ftbduotlon of outor too 
olonlo apaaaa, rapid aaaolatioa. 



163 



Oporfttod on at ond of 8th day for gaatro- 
oatoroatoay. dlod In 19 bra. 



ISO 



Nuooaa atoppod at ond of alaa daya 
Spoatanooua latoatlaal flatuln. 



150 



Tory aarkod auaoular traaora. 



102 



Condition vary good throughout. 



118 



Condition good up to laat 84 hra- anon 
aarkod troaora bogan. 



57 



Vary aarkad troBora.oondltion good, 



102 



■a traaora but aarkod rigidity of hlnd> 
quftrtara. 



102 



Condition good but aniaal oztroaaly vaak. 



13 



WFmnL 



7|7-i5[L 

1T7TAr.]C 



1 13sfl*lmflfr«Hjfw [it iff el- Hueo** * 



* In several animals a late gastroenterostomy was made In hope 
of saving life. Futile because too much toxemic damage had 
already been done. 

is not unlike the swing of paraplegia in man. If death 
be due to glandular inactivation, the various coefficients 
of the pulse should afford reliable measures of the 
intoxication, for Rogers, 15 quoting Loeb, thinks that the 

14. Whipple, O. H. : Chloroform Poisoning, Liver Necrosis and 
Repair, Johns Hopkins Hosp. Bull., xx. No. 222. 

15. Rogers, C. G. : Am. Jour. Physiol., xxvlil, No. 3. 
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heart-beat itself may be due to enzyme action. Adult 
dogs seem to have as unstable thermodynamics as young 
humans. 

Hence, the rectal temperature has not appeared to 
be a reliable guide. It was usually but little changed 
by uncomplicated duodenal obstruction. Length of 
life, measured in hours after obstruction, obviously 
afforded the surest index of the efficacy of any form of 
treatment. 

METHODS 

Two series of fifteen dogs each have been prepared as fol- 
lows: Under profound ether anesthesia in each case, the duo- 
denum has been sectioned and infolded just aboral to the major 
pancreatic duct. All animals were treated exactly alike as 
regards dressings, postoperative care and free access to water. 
In Series A, however, each dog was given by mouth four times 
daily, about 30 c.c. of a watery suspension of mucous mem- 
brane scraped from the jejunum and ileum of healthy dogs 
which had been sacrificed by chloroform for the purpose. 
Approximately 400 c.c. of water were added to the entire 
scrapings and it was found that this suspension would keep 
on ice for about five days. No effort at standardization was 
made, but it was early observed that immediate treatment 
seemed more important than size of dose or later treatment. 

One is tempted to speculate on the fate of numerous 
colon bacilli thus transplanted to unusual regions from 
the terminal ileum. Surgical introduction of such bac- 
teria by implantation of a segment of the bacillus-bear- 
ing ileum into the duodenum had no visible clinical 
effect on two healthy dogs. 

In this connection the brilliant work of Moraschi, 
Ruiz and Natale 1 * of Buenos Ayres should not be forgot- 
ten. They have shown conclusively, by injection into 
rabbits, that the intestinal contents from the obstructed 
segment became less toxic directly as the obstruction 
neared the rectum. While the obstructed duodenal con- 
tents were the most toxic, the feces of the sigmoid were 
definitely the least toxic of all. This intoxication these 

16. Moraschi, Ruiz, Natale : El proceso de la digestion y la toxl- 
cldad del contenldo intestinal (Occlnslones experlmentales hipotoria 
fecal relatlva), Sem. m6d., Buenos Ayres, 1909, p. 1603. 
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authors would attribute to a symbiotic action of the 
bacteria. 

This is a totally new conception, for prevailing opin- 
ion until recently has been that these bacteria themselves 
were the source of the fatal toxemia. The impression 
that we have gained, however, is that the bacteria were 

TABLE 2.— SERIES B ; DOG8 NOT FED MUCOSA • 



ML AVERAGE WS.L1WD 

•f . PULSE AFTER 
DOC RATE aBSIMHON 



1 



REKARkS 



to 



n 



Characteristic attitude of obstructed dog 



IS 



118 



51 



Characteristic attitude. 



55 



171 



5¥ 



Treaora .high pulee, rigidity vary aarkad 



57 



175 



12b 



Pulaa high and rapid ,aala*l vary resistant 

to tojteala. 



58 



Jb2 



90 



Uarkad rigidity and rapid pulaa. 



m 



103 



8fc 



175 



10H 



87 



m 



n 



88 



83 



19»» 



103 



51 



Uarkad trsaore, spasticity violent raaot- 
lon 14 bre. after operation. 



Very high irregular pules, marked treaora. 



High pulaa. oondltlon excellent .walked up 
three etaire 18 hre. before sudden death. 



Marked treaora of whole body. Too vlcioua 
to take pulaa. 



Kxtreaoly high pulaa but no rigidity or 
treaora. 



90 



m 



30 



Vary high pulae but did not appear aiek. 



91 



HI 



HO 



A young pup, very resistant to toxeaia. 



92 



179 



165 



Marked treaore but condition ottaerwioe 
good. 



93 



152 



78 



UK? 1)38-1 5 11 311 



Very powerful dog shows relation between 
vital and phveloal strength. 



ITEM? ^LhnAvladkM ik 



• The largest, strongest dogs were often the first to die. Physical 
strength no safeguard against obstructive autotozemia. 

facultative parasites and that at least the major part of 
detoxication was accomplished by the epithelial cells 
themselves. Orojejunal regions which bacterially are 
almost sterile have well defined power to limit the 
toxemia of obstruction. 17 It is not easy to see why this 

17. Draper, Maury: Intestinal Obstruction. An Outline for 
Treatment Based on Cause of Death, Am. Jour. Med. Sc. f May, 1009, 
cxxxvll, 725. 
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primitive autogenous function, on the existence of which 
the interpretation of our provisional results is based, 
should have been relinquished by the cells most directly 
concerned, to be turned over to parasitic cells of alien 
species. It presupposes a true obligate symbiosis which 
is confessedly rare in nature. 

There is another point; if these bacteria played so 
very important a part in intestinal metabolism, the 
giving of large doses of calomel, which Baumann 18 
proved to have the power of suspending bacterial action, 
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Fig. 4. — Graphic chart showing that the effect of epithelial med- 
ication is noticeable during the first 100 hours only of obstruction. 
This fact and the parallelism of the subsequent charts strongly sug- 
gest a biologic reaction. Average difference In length of life between 
treated and untreated animals was thirty-six hours. 

should be followed by quite remarkable changes in the 
host. Ought not the healthy to fall sick and the 
obstructed to recover promptly? Still another point 
tending to refute the bacterial origin of the toxemia has 
been made by Frank Wood, who says (personal com- 
munication) : "We not infrequently see cases of fecal 

18. Baumann: Ztschr. f. physlol. Chemle, 1886, x, 123. 
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vomiting, in which, as soon as the obstruction is relieved, 
the patients recover promptly." 

However this may be, those interested in the subject 
certainly owe a debt of gratitude to Boger and his pupils, 
who were the first to call our attention to the autogenous 
origin of obstructive toxemia. Whatever helpful parts 
the bacteria may or may not play, it is a healthful sign 
of progress that they have been relegated to minor posi- 
tions in the consideration of death in duodenal obstruc- 
tion. Emancipation is welcome from the hereditary 
text-book dogmas of "nervous influences/' "shock," 
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Fig*. 5. — Graphic chart eh o win? average pulse-rates in treated and 
untreated animals from operation until death. Note parallelism 
after initial separation of charts. Average lowering in pulse, 33 
beats. Onset of high pulse usually within eighteen hours of opera- 
tion. Too early for bacterial toxemia. 



"stagnation of contents" and "passage of bacteria and 
bacterial products through the stretched intestine." 
These interesting symptoms should be set aside in favor 
of the underlying modern conception of glandular inter- 
action, interference with which is probably the funda- 
mental cause of obstructive death. 

Jejunal and ileac mucosa, if capable of prolonging life 
and lowering the heart-beat in duodenally obstructed 
dogs, might reasonably be expected to modify any cellu- 
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Jar tissue changes produced by the toxemia. One might 
expect such changes to be seen in the liver. So widely 
differing, however, is the morphology of the liver-cell 
under what appear to be normal conditions that we have 
as yet been unable to determine, with any degree of cer- 
tainty, that duodenal obstruction caused any visible 
changes in the liver-cells. E. T. Bell 19 of the University 
of Minnesota has shown that the amount of fat present 
in a liver varied widely with the amount and quality of 
feeding. 

How reliable an index of function, therefore, the pres- 
ence or absence of morphologic changes in an organ 
might be after duodenal obstruction remains to be seen. 
Schlutz 20 has recently worked on a newly devised chem- 
ical method which Tollens 21 hopes may ultimately add to 
our knowledge of liver function. Dr. Schlutz suggested 
its possible usefulness in these studies, and I have the 
privilege of reporting his provisional findings. \ The 
method deals with the quantitative determination of gly- 
curonic acid. This substance combines with certain 
poisons, notably camphor, an.d this pairing or detoxicat- 
ing is thought to take place entirely in the liver. By 
giving camphor hypodermatically, therefore, it seemed 
possible to find some true index of the functional condi- 
tion of the liver before and after duodenal obstruction. 
In the single study of Schlutz completed to date the 
tables showed, first, that the nitrogen metabolism during 
camphor administration was well within the normal, 
both before and after duodenal obstruction; second, that 
the glycuronic camphor pairing decreased from 41 to 27 
before and after obstruction. This may indicate that the 
liver function had been impaired. 

19. Bell, E. T. : Annt. Rec, May, 1010, iv. Also article soon to 
be published in Internat. Monatsehr. 

20. Schlutz, F. W. : Die Fraction der Aminosauren im S&uglings- 
harn, Jahrb. f. Kinderh., lxxli, 07, 1010; Das Verhalten des Kam- 
phers lm Organ! em us des S&uglings, Ztschr. f. Kinderh., 1, No. 2, 
p. 107. 

21. Tollens : Ueber Glucoronsaure u. Aetherschwefelsauren lm 
Menschllchen Harn., Ztschr. f. physiol. Chemle, 1010, IztII. 

t From the Laboratory of Physiology, University of Minnesota. 
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SUMMARY OF RESULTS 

1. Epithelial cells of jejunum and ileum given by 
mouth to duodenally obstructed dogs prolonged life in a 
series of fifteen animals by about thirty-six hours over a 
similar series to which they were not given. 

2. The average pulse-rate of the treated dogs was thir- 
ty-three beats lower than that of the untreated. 

3. The belief that we were dealing with a cytologic 
product was strengthened by the trend of the charts. 
These showed that beneficial action occurred early, just 
as in the case of any successful treatment by antibodies. 

4. The chemical determinations in one animal showed 
a normal nitrogen metabolism after duodenal obstruction 
and suggested a decreased functional power of the liver 
in terms of glycuronic camphor. 

5. This series is far too small to justify any positive 
conclusions. Its value is simply that of a suggestive 
working basis. 



DISTUBBANCES OF BESPIBATION DUE TO 
NUCLEAR AND INPRANUCLEAB 

DISEASE 



C. F. HOOVER, M.D. 

CLEVELAND, a 



Among what may be termed the triumphs of modern 
medical investigation, there are probably none more 
interesting historically or more illuminating in their 
results than investigations in external and internal 
respiration. 

Although physiologists have greatly enlarged our 
views and knowledge of the subject, respiratory phe- 
nomena do not enlist the interest of clinical men so 
much as the growing knowledge of respiratory physiology 
warrants. 

Physiology of respiration involves a number of prob- 
lems, viz.: the lung as an areating organ, the mass 
movement of blood, the partial pressure of carbon dioxid 
and oxygen in alveolar air and circulating blood, 
products of metabolism and finally the nervous control 
of respiration which may be modified by alterations in 
the bulbar respiratory center cerebral cortex and pul- 
monary branches of the vagus. 

I propose to describe some alterations in the nervous 
control of respiration which occur in several diseases we 
commonly see, tabes dorsalis, sclerosis of the brain 
arteries, tuberculosis of the mediastinal lymph glands 
and aneurysm of the first portion of the aorta. 

Several years ago I read a paper before this Section 
in which were described some experiences with patients 
who had incipient tabes. These patients exhibited grave 
symptoms after receiving one-quarter of a grain of mor- 
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phin hypodermically. The patients suddenly lost con- 
sciousness and ceased breathing for twenty minutes. 
During this period of unconsciousness with suspension 
of respiration there was such pronounced vasomotor 
relaxation in the arteries of the extremities that there 
was a centripetal pulse in the veins of the hands which 
was distinctly visible and palpable. Artificial respiration 
was employed for twenty minutes when suddenly auto- 
matic respiration was resumed and with it consciousness 
returned, the arteries and veins both contracted and the 
centripetal venous pulse disappeared. At that time I 
made a careful search in literature to find some instances 
of death after small doses of morphin to see if some of 
these cases might not be of the character I described. 
None could be found in literature but after the publica- 
tion of the article I received several communications 
from physicians who had seen such cases. One of them 
is of particular interest, as it ended fatally and suggests 
the probability of other unpublished cases. The case 
was reported to me by Dr. Poate of Black Creek, N. Y. 

The patient was a young man in the pre-ataxic stage of 
tabes who was given ^4 grain of morphin with 1/200 of sul- 
phate of atropin on account of girdle pains. Forty minutes 
after the injection, the patient became unconscious and ceased 
breathing. The physician, who had left the house, was hastily 
summoned. Fully forty minutes elapsed from the time apnea 
and unconsciousness began until the physician was again in 
attendance. The patient's heart was still beating, but feebly 
and irregularly. Death occurred within a few minutes after 
the physician's return, so we can be sure the heart continued 
to beat for nearly three-quarters of an hour after respiration 
ceased. 

This is the only case I know of the kind which proved 
fatal but, as five cases were privately reported to me 
directly after the publication of my article in 1907, it 
seems probable that among the unreported cases there 
are some which ended fatally. My own two cases and 
four of those reported by other physicians regained their 
tolerance for morphin after the tabes made further 
progress. I mention this point at present as it has some 
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significance in common with other instances of apnea 
which have been ascribed to an elevation of the threshold 
of the respiratory center. I have seen several patients 
with cardiovascular disease who were greatly distressed 
with slumber apnea and waking hyperpnea early in the 
progress of their disease before air hunger from vigorous 
exercise during the waking hours made its appearance. 
And yet these same patients were not disturbed by 
slumber apnea a year later when the slightest muscular 
exercise was followed by distressing air hunger. 

Some patients with cardiovascular disease develop 
Cheyne-Stokes breathing after a moderate dose of mor- 
phin. Other patients who suffer from Cheyne-Stokes 
breathing during their waking hours, or have their rest 
disturbed by slumber apnea and waking air hunger, seem 
to suffer less from the symptoms we associate with a 
high threshold of their respiratory center after the 
administration of morphin. This is contrary to our 
expectation if we are dealing purely with the sensitive- 
ness of the respiratory center to the partial pressure of 
carbon dioxid and oxygen in the arterial blood. It is a 
common experience to see a patient with arterio- 
sclerosis develop Cheyne-Stokes breathing immediately 
after a hemiplegia from arterial thrombosis develops and 
then recover from all respiratory symptoms as he 
recovers from his hemiplegia. Yet during all these 
periods there will not be the slightest indication of any 
change in the mass movement of blood. 

A few years ago I saw a man 05 years old who had marked 
arteriosclerosis with a high blood-pressure, great cardiac 
enlargement and anasarca, whose chief distress was alternat- 
ing apnea and hyperpnea. During the apneic periods, which 
lasted from thirty-five to fifty seconds, he became drowsy and 
when he was urged during the apnea to take a breath he 
would turn his head from side to side and make an ineffectual 
effort to breathe. He would lift the thoracic cage but did not 
open the glottis, as was apparent by the retraction in the 
suprasternal notch and the epigastrium and the absence of a 
respiratory murmur when the stethoscope was applied over 
the trachea. This man recovered from his Cheyne-Stokes 
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respiration after the liberal use of nitroglycerin and caffein, 
although the anasarca was unchanged and the disease ended 
fatally two weeks later. 

The slumber apnea seems to be associated with a light 
sleep in many instances, whereas, a deep sleep is undis- 
turbed. All of these facts point to some influence on the 
respiratory center from the cerebral cortex. So it looks 
as though we are in many instances dealing with some- 
thing more than an altered bulbar respiratory center. 

During the past year Dr. J. J. R. Macleod and I have 
been making a series of observations on a patient with 
cardiopulmonary disease who is persistently cyanotic 
without dyspnea and in whom the alveolar air shows a 
content of carbon dioxid which ranges from 7 to 9 per 
cent., a percentage which no man in health can endure, 
yet this man always developed apnea from ten to twenty 
seconds as he would go into a doze while we were taking 
tracings of his respiratory movements in a pneumograph. 

Unverricht 1 made similar observations in studying the 
relative effects of morphin and atropin on respiration. 
He saw some patients who lost their Cheyne-Stokes 
respiration after morphin was given. Unverricht thinks 
the periodic breathing sustains a certain relation to 
cortex excitation, as some of his patients had periodic 
breathing during light sleep and lost their periods of 
apnea in profound sleep. Unverricht says that in his 
animal experiments when sleep was induced by morphin 
or chloral a mild degree of narcosis was associated with 
Cheyne-Stokes breathing, but a larger dose of the drug 
caused the Cheyne-Stokes breathing to cease. He also 
mentions the fact that he has seen Cheyne-Stokes respi- 
ration appear in an animal from the mere procedure of 
exposing the brain. 

That degeneration of the vagal nuclei play an essential 
role in apnea is well supported by pathologic evidences. 
But the kind of disturbances is not always the 6ame. 
The case of paretic tabes reported by Egger* had per- 

1. Unverricht : Centralbl. f. klin. Med., Supplement, p. 65, 1892. 

2. Egger : Jour. d. physlol. et path, gen., 1890, i, 68. 
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sistent bradypnea (6 per minute) and would have 
apnea for one minute followed by three respirations 
during the second minute directly after a dozen deep 
respirations were rapidly taken. There was then a period 
of short apnea like the "hunting" of the respiratory 
center as described by Haldane. There was no alteration 
of apnea with hyperpnea when the patient was left to 
spontaneous respiration. That there was a heightened 
threshold to the respiratory center is apparent from the 
persistent bradypnea, and further reduction of the 
respiratory rate after the carbon dioxid was washed out 
of the blood by forced breathing. But that is a much 
simpler phenomenon than Cheyne-Stokes respiration in 
patients with arterial disease. And it also differs from 
the phenomenon of hunting" after apnea has been 
induced in healthy subjects by prolonged forced breath- 
ing. 

In the tabetic cases, we are dealing with a process 
which is limited to the bulbar nuclei and is not asso- 
ciated with disturbances in the higher cerebral struc- 
tures, as we know occurs in arteriosclerosis and may 
play a part in experiments of forced breathing in healthy 
subjects. 

Two cases of Cheyne-Stokes breathing from arterial 
disease are reported in Quys Hospital Keports. 8 Both 
patients were examined pathologically by Buzzard who 
reported hemorrhages and marked nuclear degeneration 
in the dorsal nuclei of the vagus. Both these patients 
had high arterial pressure, cardiac hypertrophy and 
hemiplegia. In both patients the Cheyne-Stokes breath- 
ing was changed to a normal rhythm when oxygen was 
inhaled by using a mask but not when the oxygen was 
given through a funnel suspended over the face as oxy- 
gen is usually given. In my own experience, two such 
patients with hemiplegia changed from a pronounced 
Cheyne-Stokes to a normal respiratory rhythm when a 
good stream of oxygen was given through a suspended 

3. Pembrey: Guy's Hospital Reports, lxl, 25. 
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funnel. The change was very prompt. If we started the 
oxygen in the middle of the hyperneic period the suc- 
ceeding apnea was abolished. From the physiology of 
external respiration we can understand how promptly 
the partial pressure of oxygen may be raised in the 
arterial blood and thus lower the threshold of the 
respiratory center. But this explanation either includes 
only a part of the process involved or different diseases 
of the respiratory center give varying respiratory symp- 
toms. The changes of the respiratory rhythm which 
have been ascribed to some modification of the respira- 
tory center cannot be explained purely from independent 
and reciprocal changes in the partial pressure of oxygen 
and carbon dioxid, so Haldane and Zuntz have offered 
the presence of lactic acid (which forms under deficient 
oxidation of tissues) as a third factor in causation of 
altered respiratory rhythm from deficient oxidation of 
the respiratory center. Possibly we may learn that 
deficient oxidation of the center and partial degeneration 
of the center will give different symptoms, but there 
remains much to be done in the way of clinical observa- 
tion, physiologic experiment and pathologic studies 
before we can assign certain symptoms to physiologic 
and other symptoms to anatomic changes in the bulbar 
centers. 

Enough has been shown, however, to clinch several 
practical points, viz.: (1) that the use of respiratory 
depressants must be employed with great caution when 
there is any reason for suspecting an anatomic degenera- 
tion in the respiratory center, and (2) that the use of 
oxygen inhalation will restore the normal respiratory 
rhythm when alternating apnea and hyperpnea are 
caused by deficient oxidation of the blood, as in moun- 
tain sickness, or when the same altered rhythm is asso- 
ciated with arterial disease. Thus far I have tried to 
show that impulses from the cerebral cortex may share 
in the respiratory symptoms which we have been in the 
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habit of ascribing solely to changes in the bulbar 
respiratory center. 

I now wish to describe some instances of disturbed 
respiration which originate from disturbed peripheral 
innervation of the lung. Symptoms may arise in several 
ways from this source. There may be a neuromuscular 
reaction as evidenced by spasm of the bronchioles result- 
ing in pulmonary emphysema with great distress in 
breathing, i. e., genuine dyspnea attended with cyanosis 
from deficient lung ventilation, or the patient may have 
tachypnea without cyanosis and without impaired lung 
ventilation and without genuine air-hunger, although 
the respiratory distress is very severe. 

The first instance of emphysema from this source I wish to 
describe was in a little girl C years old who had recurring 
attacks of emphysema from caseous tuberculous glands of the 
mediastinum. This child formerly had a chain of suppurating 
tuberculous glands on each side of the neck from which the 
scars were very conspicuous along the anterior border of each 
sternomastoid muscle. For the year preceding the time I was 
called to see the child she had been having attacks of asthma, 
which would come on with great suddenness, last about half 
an hour and then cease as suddenly as they began. The 
attacks occurred only once in two or three months. During 
the remaining time the child was regarded as being quite com- 
fortable, although she was recognized as poorly developed and 
without much endurance. 

Ab I saw the child she was cyanotic and extremely dyspneic. 
The dyspnea was expiratory and percussion showed that the 
lungs filled the pleural sinuses. The pulse-rate was 120 and 
the heart was not dilated. In the midst of a respiratory phase, 
all traces of respiratory distress ceased so that within a few 
seconds there was a transformation from great distress to com- 
plete respiratory comfort. The lower borders of both lungs 
ascended three fingers' breadth and all sibilant rales disap- 
peared. This transformation was so sudden that it could not 
have occurred in any other way than from some neuromuscular 
activity. 

That vagus excitation can cause spasm of the bron- 
chial muscles and thus cause emphysema was clearly 
shown by EinthovenV experiments which were con- 

4. Einthoven: Arch. f. d. ges. Physiol. (Pfl tiger's), 1892, II, 367. 
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firmed later by several observers who employed Eintho- 
ven's methods. 

After the emphysema subsided in this child the pulse- 
rate remained the same (120) and the patient remained 
absolutely at rest without any sign of discomfort. About 
thirty minutes after the emphysema subsided, death sud- 
denly occurred without a moment's warning. At the 
autopsy, the mediastinum was found completely filled 
with caseous tuberculous glands. Both vagi were 
included in the midst of this inflammatory mass. 
Although the vagi were not examined histologically the 
gross pathology and the character of the symptoms jus- 
tify a diagnosis of vagus neuritis. 

Another case of similar character occurred at Lakeside Hos- 
pital two years ago, in a man who had an aneurysm of the 
arch of the aorta. Both vagi were firmly embedded in the 
periaortic tissue and showed by staining of a cross-section that 
there was marked atrophy of the nerve elements in both nerves. 
This man gave a history of cough with dyspnea on exertion. 
But until the day before he was brought to the hospital there 
had never been any severe respiratory symptoms. The dys- 
pnea came on suddenly and with great severity, so that the 
attending physician described his patient as suffocating. 

Physical examination revealed some striking inconsistencies. 
The patient was extremely dyspneic but the only assignable 
cause for dyspnea was a moderate pulmonary emphysema. 
There was no pulmonary edema and no signs of bronchitis 
beyond those which accompany the usual acute bronchial 
asthma. There were no evidences of a severe disturbance in 
the mass movement of blood, such as dilated jugular veins, 
engorged liver or edema. The Bystolic and diastolic arterial 
pressure and the excursion of the arterial wall were consistent 
with a good systolic output of the ventricle. The heart-rate 
was 120. It was, however, quite apparent that the man was 
suffering from an impairment of external respiration far 
greater than could be accounted for by the cardiovascular or 
pulmonary signs. 

During the physical examination the area over the manu- 
brium was found quite dull and gave a distinct tracheal tone 
with gentle percussion. Our interpretation of the case was 
mediastinal tumor with vagus disease. The patient died two 
hours after admission to the wards. The autopsy revealed an 
aneurysm of the ascending arch as large as a man's fist. Both 
vagi showed the gross and histologic evidences briefly described. 
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It is true the man had an aneurysm, but aneurysm did not 
cause his death. Death was due to vagus disease. The ante- 
mortem diagnosis of tumor with vagus neuritis was a correct 
physiologic diagnosis but anatomically it was wrong. 

Atropin sulphate 1/50 grain was given subcutaneously but 
did not affect the pulse-rate nor the emphysema. 

At autopsy the lungs did not reveal the slightest signs of 
atrophic emphysema nor any other disease — a fact which con- 
firmed the diagnosis of vagus emphysema. 

It was unfortunate that oxygen was not given in this 
case, as its results would have some bearing on the 
relations between the vagi and the absorption of oxygen 
from the alveolar air. I think this is of importance in 
view of the difference of opinion which exists among 
physiologists as to whether the absorption of oxygen by 
the blood from the alveolar air is a purely physical or 
partly a so-called vital process. So far as my own obser- 
vations go, dyspnea and cyanosis from vagus disease are 
intimately linked with a neuromuscular pulmonary 
emphysema. 

The two following cases had no emphysema nor 
cyanosis nor extreme air-hunger, all of which charac- 
terized the two preceding cases of vagus disease. They 
had, however, extreme respiratory distress of quite a dif- 
ferent character. 

The first patient of this kind was admitted to Lakeside Hos- 
pital Oct. 21, 1910. He was brought to the accident ward with 
acute cardiac dilatation and pulmonary edema and extreme 
dyspnea. On entrance he was bled 20 ounces and 1 milligram 
of strophanthin was given intravenously. 

Twelve hours later, when I first saw the patient, he was very 
comfortable. His personal history contained an account of an 
attack of articular rheumatism seven years before, since which 
time his physical endurance had been impaired. There was 
also a doubtful history of a syphilitic infection prior to the 
attack of rheumatism. The heart's area of dulness extended 
15 cm. to the left of the median line in the sixth intercostal 
space and the right precordial border was 5 cm. to the right 
of the median line in the fourth interspace. The aortic area 
of dulness was 5 cm. to the right of the sternum at the right 
second interspace. The maximum systolic pressure in the 
artery was 152. The diastolic pressure was very low and the 
auscultatory signs confirmed an insufficiency of the aortic 
valves. 
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A skiagram showed a marked dilatation of the first portion 
of the arch of the aorta, which was the most essential patho- 
logic lesion in this patient. 

After the patient had been one week in the hospital and 
seemed comparatively comfortable, he began having attacks of 
dyspnea which lasted from a few minutes to several hours. 
The resident physician gave him injections of morphin (when 
the attacks were prolonged) but after a few days the attacks 
came more frequently and the morphin gave him unsatisfac- 
tory relief. These attacks of dyspnea occurred between Novem- 
ber 5 and 15, i. e., from the sixth to the fifteenth day after 
admission to the ward. 

November 15, the patient had an attack during the ward 
visit while we were making some observations on his condi- 
tion. The man was breathing twenty times a minute and had 
a pulse-rate of 80. While I had my finger on his pulse the 
rate suddenly dropped to 40 per minute. By the time the new 
rate of 40 had progressed for about four cardiac cycles, very 
rapid breathing commenced. The rate of respiration was sud- 
denly increased to 60 per minute. The patient had a tachy- 
pnea and not a hyperpnea. The thorax never attained the 
expiratory phase. The excursion of the thorax was always 
far above the abscissa. During the bradycardia with tachy- 
pnea, the blood-pressure, systolic and diastolic, remained un- 
changed. There was no change in the volume of the heart. 
The jugular veins were not dilated nor did their pulsations 
change and there were no signs in the lung nor in the heart 
to suggest pulmonary stasis. There was no cyanosis. The 
patient did not offer any sign to suggest an impairment of 
the mass movement of blood nor any transient change in the 
lung or bronchioles to impair the lung as an areating organ. 
Indeed, it was particularly noted there were no evidences pres- 
ent which we associate with emphysema. 

When the patient was asked if he was short of breath his 
reply was "yes." "But do you feel air hunger as one experi- 
ences after a long hard run?" was asked. "No," was the 
patient's reply, "I feel very much distressed and a strange 
feeling of pressure seems to strike me here (pointing to the 
midsternal region) which compels me to breathe rapidly." 

The paroxysm of bradycardia naturally suggested the use 
of atropin. We were gratified to find the bradycardia and 
tachypnea would both subside in ten minutes after the hypo- 
dermic injection of 1/100 grain of atropin sulphate. This 
was given routinely morning and evening, after which treat- 
ment there was no return of the paroxysms. The patient had 
relief by atropin from several paroxysms before the routine 
treatment was adopted. 
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That bradycardia of vagal origin should be relieved by* 
atropin is familiar enough, but why should tachypnea be 
arrested by atropin ? I find in a report of S. Baglioni 5 
which has an interesting bearing on this experience. 
Baglioni discusses the experiences of his predecessors in 
experimenting on the pulmonary branch of the vagus, all 
of which seemed to prove that excitation of the pul- 
monary vagus branch had two effects : one was to arrest 
the heart-beat more promptly and with a lesser stimulus 
than when the central end of the vagus trunk was 
excited, and the other effect was an arrest of respiration. 

Baglioni, however, found that what was regarded as 
apnea was in reality a very rapid tachypnea which played 
high above the abscissa in the tracings. In reviewing the 
tracings made by his predecessors he calls attention to 
the very significant fact that their tracings show apnea 
during the inspiratory phase whereas apnea always 
occurs in the complete expiratory phase. 

In this patient we have an anatomic lesion, i. e., 
aneurysm of the first portion of the arch of the aorta 
which is very favorable for excitation of the pulmonary 
branch of the vagus. The tachypnea (without air 
hunger or circulatory or pulmonary impairment) came 
on coincidently with bradycardia and both were relieved 
by atropin in ten minutes after hypodermic injection. 

March 11, 1911, we received another patient in the woman's 
ward who confirmed the experience above described in a very 
interesting way. The patient was 43 years old. She gave a 
history of syphilis, the physical signs and skiagram revealed 
an aneurysm of the first portion of the arch of the aorta. 

After the patient recovered from very severe symptoms 
which led to her being brought to the hospital, she commenced 
to have paroxysms of tachypnea. The respiratory rate was 
usually from 18 to 20 per minute. The attacks of tachypnea 
would come on with great suddenness without cyanosis or any 
signs of cardiac or pulmonary impairment, and unlike the for- 
mer case, the tachypnea was not associated with any change 
in the heart-rate. 

The description of the attacks which was recorded by Dr. 
Taylor (resident physician) is particularly interesting, as it 

5. Baglioni, 8. : Arch. Jtal. de biol., 1900, 111, 2S6. 
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accords so well with Baglioni's account of the results from 
excitation of the pulmonary branch of the vagus. February 
15, four days after admission, the notes read as follows: 

"Patient had a second attack of tachypnea this evening. 
When first seen the respiration was 36 per minute and the 
heart-rate 88. The air hunger consists in an inability to get 
rid of her air. She would take a deep inspiration and then 
hold it, at the same time giving the impression of numerous 
small respiratory efforts at the height of the inspiratory 
phase. Then with extreme effort, using all the muscles of 
expiration, she would expel the air from her lungs, only to 
take another deep inspiration and repeat the performance.' 1 

Atropin, 1/50 of a grain, relieved the distress in ten min- 
utes. This patient had three such attacks which were relieved 
in ten minutes by atropin. 

I have been able to find only one reported case which 
is like these last two described cases. Pal 6 describes the 
case of a young man with severe mitral stenosis in whom 
frequent attacks of tachypnea occurred. The respiratory 
rate would vary from 50 to 120 per minute. Inhalations 
of oxygen gave no relief. Pal says nothing about the use 
of atropin. His patient had tachypnea without slowing 
of the heart-rate. At the autopsy, Pal found the left 
vagus, at the hilus of the lung, was imbedded in a mass 
of enlarged lymph glands. The vagus was much thick- 
ened in this location. Unfortunately, through some mis- 
adventure, the specimen was spoiled so that no histologic 
examination of the nerve could be made. 

1903 E. Seventy-Fifth Street. 

ABSTRACT OF DISCUSSION 

Da. Yandell Henderson, New Haven, Conn.: So far as I 
know this is the first paper on the subject ever presented in 
America. During the past five years there has been an 
immense amount of interest shown by clinicians in the study 
of the circulation. The clinical aspects of arterial pressure 
have been studied especially by the methods of the physiologic 
laboratory. But a similar study by precise methods of the 
equally important subject of the clinical aspects of respiration 
has been neglected. Dr. Hoover's paper is the first step into 
this rich and important, yet unworked, field of clinical investi- 
gation. 

One of the important points to be kept in mind is the fact 
that recent progress in physiology has shown that lack of oxy- 

6. Pal : Wien. klin. Wcbnschr., 1806, Nob. 47 and 48. 
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gen is not a direct stimulus to respiration. It is not a lack 
of oxygen which causes us to breathe but the driving force of 
the carbon dioxid which is circulating in the blood. If the 
tension of carbon dioxid falls, there is a cessation of respira- 
tion until the reaccumulation of the necessary amount of car- 
bon dioxid in the circulating blood again stimulates the center. 
In conditions of hyperpnea during and after muscular exercise, 
carbon dioxid, not oxygen, is the regulating factor of the 
amount of air that enters and leaves the lungs per minute. 

There is, however, a complex reflex mechanism also involved 
in respiration. It determines the form of breathing — whether 
the breaths shall be shallow and rapid, or deep and slow. This 
reflex mechanism is similar to that which controls the finer 
movements of the legs in walking. Some of the disturbances 
of respiration which Dr. Hoover has described are clearly 
ataxic. They are wholly analogous to the phenomena of loco- 
motor ataxia. It is interesting to notice, as Dr. Hoover has 
pointed out, that syphilis causes the same type of disturbances 
of respiration as of walking. 

Another point to which especial attention should be called in 
connection with Dr. Hoover's observations is that Cheyne- 
Stokes respiration is really not a pathologic phenomenon. It 
is frequently met with in perfectly healthy human beings. The 
majority of healthy persons can readily induce in themselves a 
period of intermittent breathing; a couple of minutes of vol- 
untary forced breathing is usually sufficient to start it. I 
have repeatedly noticed in healthy individuals, who have lain 
down to take a nap after a hearty meal, that this type of 
breathing comes on. During one of the apneic pauses the per- 
son will suddenly start in his sleep and become wide awake. 
This, I think, is essentially the same phenomenon as the sudden 
terrified awakening of Dr. Hoover's patients. They feel that they 
have stopped breathing. If the apneic stage has been prolonged 
the dyspnea would, of course, be proportionately violent. The 
probably explanation of this is that in such patients as Dr. 
Hoover has described the sensitiveness of the respiratory center 
is subnormal. It is probably further reduced below normal as the 
subject falls asleep. Accordingly the amount of carbon dioxid 
in the blood is insufficient to maintain breathing. The subject 
therefore stops breathing until half asphyxiated for lack of 
oxygen; then he suddenly awakes. For the relief of this con- 
dition I would suggest that before the patient tries to go to 
sleep a paper bag, or a mask connected with an open tube of 
some length (say a piece of bicycle tire for example) should 
be held over the patient's face. Under these conditions a 
slightly excessive amount of carbon dioxid will accumulate in 
the person's lungs and blood. This amount would probably be 
sufficient to keep the respiratory center at work when the sub- 
ject falls asleep. The occurrence of apnea and the terrified 
awakening would thus be prevented. Dr. Hoover's paper is 
certainly a valuable contribution to the physiology of respira- 
tion. 
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Before this Section in 1894, I read a paper on the 
influence of atmospheric pressure conditions on the prev- 
alence of pneumonia, 1 and I published a further study 
on this subject in 1908. 2 My conclusions, based on my 
former research and with special reference to epidemics 
of pneumonia in Chicago and San Francisco during the 
five years, 1899 to 1904, I formulated thus : 

Pneumonia is not merely a concomitant of the cold weather 
season. Its prevalence depends on anticyclonic weather, sum- 
mer and winter, on the northern hemisphere, and not on 
low temperature. There is sufficient reason to assume that 
the quality of the air of an anticyclone changes in con- 
formity with changes in the activity of the sun and that the 
prevalence of grip and pneumonia is subject to a specific 
quality of such air. 

In support of these conclusions, I prepared chartsf 
showing: first, the even temperature and humidity line 
of San Francisco, the number of hours of sunshine and 
the amount of rain for every day of the eleven years, 
1888-1899, where obtainable, in contrast to lines of pneu- 
monia and bronchitis mortality per week and the air- 
pressure extremes of every day; second, similar data 

1. Rlchter, C. M. : The Journal A. M. A., Aug. 4, 1894, p. 188. 

2. Rlchter, C. M. : The Journal A. M. A., Aug. 22, 1008, p. 660. 
t Thee* charts were on exhibition at the Los Angeles Session, in 

the Scientific Exhibit. 
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during the time of grip and pneumonia epidemics at 
Berlin and New Orleans in the winter of 1889-90 ; and 
third, charts giving the weekly pneumonia mortality and 
the daily air-pressure observed at Chicago and San 
Francisco during the five years, 1899 to 1904. 

I emphasized in my last paper that "any investigation 
of this nature should not be limited to proving a recipro- 
cal relation of certain weather conditions and pneumonia 
and grip as existing in a city or on a small part of our 
globe, but should be carried on to prove such relation 
for at least one hemisphere." In consequence, I studied 
this subject in reference to Berlin, as the figures pub- 
lished weekly by the Imperial Health Office of Germany 
give ample material for 6uch study. I prepared two 
charts in relation to this research, each covering the 
twenty-four years from 1887 to 1911, showing the 
weekly mortality from acute respiratory diseases, the 
daily extremes of air-pressure, temperature and relative 
humidity, the figures of rain, of sunshine, of the sun- 
spots observed on every day, and the weekly mortality 
from acute gastro-intestinal diseases. The wind direc- 
tion is given for the periods of epidemics. 

For convenience, I use in this paper and on the charts, 
when not otherwise stated, the word "pneumonia" to 
represent acute respiratory diseases, and the word 
"enteritis" to represent acute gastro-intestinal diseases. 

I learned from these charts the following facts for 
Berlin: The prevalence of pneumonia depends, as at 
Chicago and San Francisco, on anticyclonic weather, 
summer and winter, and not on sunshine, temperature, 
or relative humidity. 

The period of lowest mortality from pneumonia is 
always synchronous with relative absence of anticyclonic 
weather and with the appearance and development of 
enteritis epidemics. 

•Enteritis and cholera infantum epidemics (under 1 
year) at Berlin do not last many weeks. They gen- 
erally have a rapid rise and fall. They either precede 
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the period of lowest air-pressure during the summer for 
a few weeks, or more often are simultaneous with it. 

Cholera infantum figures (under 1 year) in these 
epidemics, represent uniformly about 60 per cent, of 
the total number of enteritis cases. 

The United States Census Mortality Report for 1908 
gives a ratio of 80 to 85 per cent, of deaths from 
enteritis and diarrhea to children under 2 years in the 
United States. Convulsions under 5 years would add 
1 to 2 per cent, to this figure. The Chicago figures 
include "convulsions" since 1908. 

This group of gastro-intestinal diseases at Berlin 
appears in an epidemic form during the periods of the 
extreme heat of the summer, but not in proportion to 
the extent, or to any distinct quality of such periods. 
Positive or negative departure from normal temperature 
during the twenty-four summers does not modify their 
appearance in a fundamental way. The amount of sun- 
shine and the degree of relative humidity possess no 
causal relation; but an absence of anticyclonic weather 
is very conspicuous during such an epidemic. 

San Francisco is practically immune from cholera 
infantum and from enteritis epidemics in general. The 
high summer heat is wanting here, but whenever spells 
of extreme heat have occurred, they were not followed 
by a prevalence of enteritis. However, we find during 
a San Francisco summer a relatively high air-pressure 
condition, very different from the period of "low" 
observed at Chicago and Berlin. (For similar reasons 
San Francisco suffers more from pneumonia during the 
summer months, than the two cities named.) 

The anticyclonic weather, of course, should not be 
judged merely by high pressure figures, but by the direc- 
tion of wind as well, and this should indicate that the 
air in question is an outflow of an anticyclone. For it 
is more the quality of the air brought to us by an anti- 
cyclone than its numeric value that we consider. 
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"It is not the absolute height of the barometer that 
is determinative in locating anticyclones, but rather the 
relative height of the barometer compared with that of 
the surrounding districts/" 

For practical considerations, we may assume that air- 
pressure fluctuations of 20 to 30 mm. will not affect our 
organism materially, except its most elastic tissues — the 
lungs and the soft abdomen. A reduction of air-pressure 
of 30 mm. signifies a loss of weight of 80 kilos on the 
abdominal surface. 

A maximum of air-pressure brings at the same time 
the highest amount of oxygen into the lungs. It has 
been proved, experimentally, that an excess of oxygen 
inhaled may cause pneumonia. 

Considering the importance of the quality of air we 
breathe under different atmospheric conditions, I directed 
the next step of my research to an inquiry into the 
influence of solar activity on weather conditions, prin- 
cipally on air-pressure fluctuations. 

Chart 1 points out epidemics of pneumonia snd 
enteritis by the monthly mortality figures of Berlin, 
Chicago and San Francisco. It will be recognized at 
once that the cities have their pneumonia epidemics 
during the same years or period of years and that espe- 
cially the last sunspot period seems to cover a prevalence 
of pneumonia during its cycle. 

On the same chart will be found the lines of periods 
of highest and lowest pneumonia mortality for Berlin, 
these lines indicating the average weekly mortality 
during such periods. These periods cover from one to 
five months at ever changing parts of the seasons, but 
were always found to be in direct dependence on anti- 
cyclonic conditions. 

The mortality figures are given as well at the scale of 
1 :10,000 population, to give proper estimate of the real 
mortality. Besides, there are the yearly departures from 

3. Symons, I. Hann : Meteor. May., April, 1911. 
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normal temperature and the yearly sunshine values for 
Berlin, the latter also for San Francisco. 

The different scale for the hours of sunshine points 
to the fundamental difference between Berlin and San 
Francisco in this respect. All figures are generally for 
the twenty-four years ending December, 1910. 

Chart 2 exhibits the direct dependence of air-pressure 
conditions on solar activity (judging from sunspot fig- 
ures) for eighty years (1830-1911) more or less, and 
for the cities of St. Petersburg, Berlin, Paris, Triest 
and Palermo in Europe; Boston, Philadelphia, Cincin- 
nati, Chicago and San Francisco in America. 

F. II. Bigelow 4 says : 

The response to a change in the solar energy, when recovered 
at the earth, is by no means simple. We are guided in this 
respect by the prominences and sunspots and we consider them 
as products of the outgoing radiant energy. 

Sunspots have a varying period of from 11.1 years to 
13.3 years. Besides, there is the constantly changing 
area of the sun, which is covered by spots. This area 
amounted to a minimum before the grip epidemics of 
1835 and 1889. 

On a purely mathematical basis, A. Schuster 5 found 
periods of solar activity that amount to 4.8, 8.4 and 11.1 
years. 

These periods may cover, as he says, a period of 33.4 
years. 

F. H. Bigelow adopts a 33-year mean and subdivides 
it by 3- to 4-year periods. He concludes that "the mag- 
netic field variations (of our earth) are one result of 
the absorption of the incoming radiation in the earth's 
atmosphere and the temperature changes are another 
product of it, linked up with the circulation and thence 
with the barometric pressure and weather conditions 
generally." 

I demonstrated this correlation of air-pressure and 
sunspot periods in 1892. 6 

4. Bigelow, F. II. : Am. Jour. Sc, August, 1910. 

5. Schuster, A. : Proc. Roy. Soc, 1905, lxxvli. 

6. Richter. C. M. : Meteor. Ztschr.. August, 1892. 
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Chart 3 proves to a certainty the simultaneous appear- 
ance of enteritis and pneumonia epidemics on our 
hemisphere. 

The mortality figures are of the ratio of 1:10,000 
population. They represent acute diseases of the respi- 
ratory organs at Berlin, pneumonia (all forms) at 
Chicago, pneumonia "lobar and unqualified" for 1900 
to 1908 at Philadelphia, Milwaukee and Cincinnati fTT. 
S. Census Beports) and ''pneumonia," according to E. 
P. Wells, 7 for the years before 1900 at those three cities 
and at Victoria, B. C, and they represent bronchitis 
and pneumonia (all forms) for the kingdom of Italy and 
San Francisco. Although the figures are not homo- 
geneous, still by far the largest percentage of them refers 
to acute pneumonia. The enteritis figures represent 
enteritis (all forms) and since 1908 also convulsions at 
Chicago and acute diseases of the intestines at Berlin. 

The figures for New York, as given by L. Emmett 
Holt, 8 and those for San Francisco practically agree with 
those of Berlin and Chicago. The time covered by my 
tables comprises fifty years for Philadelphia, forty for 
Victoria and twenty-five years or more for the other 
cities and Italy. 

The enteritis lines are surprisingly uniform. Berlin 
and Chicago show practically the same synchronism in 
the rise and fall of this mortality. A period of about 
sixteen years intervenes between the last and the present 
high figure. 

The pneumonia lines show the peculiarities of latitude 
and of the locality of the district where the epidemics 
occur. Some of them represent in a striking way the 
prevalence of relatively high or low pressure at such 
districts. 

Cincinnati has the highest sea level pressure (763.6 
for the year) on this chart and the highest pneumonia 
mortality, while Victoria, with a pressure of 762.0, has 
a lower mortality in proportion. 

7. Weill, E. F. : The Journal A. M. A., Feb. 4, 1905, p. 361. 

8. Holt, L. Emmett: The Journal A. M. A., Feb. 26, 1910, 
p. 682. 
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Milwaukee and Boston in a similar way have a lower 
mortality than Chicago and Philadelphia. The high 
mortality of the colored race from pneumonia in south- 
ern states gains a different aspect when we consider the 
high pressure area in which they live. In general, we 
find the lines of pneumonia mortality on the northern 
hemisphere to follow almost precisely the barometric 
gradients. This relation becomes qualified apparently 
by the solar activity existing during, or preceding, anti- 
cyclonic weather. For instance, we know from history, 
that from 1831 to 1835 there swept over our hemisphere 
a very great epidemic of grip and pneumonia — the great- 
est of that century before 1889 — and we find then the 
highest air-pressure of that period registered at a time, 
when solar activity was lowest. The appearance of the 
1889-90 epidemic was again heralded by abnormally high 
air-pressure and very low solar activity, while low air- 
pressure we find to be the rule during low solar activity. 

Such exceptions seem to be determining factors and 
should be carefully considered in reference to the prob- 
lem before us. 

For the present, we simply record the very uniform 
increase of pneumonia mortality in cycles, that remind 
us at once of the three to four years or longer solar 
periods. The greater prevalence of enteritis seems to 
be linked to epochs of even longer periods. 

I wish to call your attention now to some of the most 
recent work in reference to the question before us. 

Physicists have brought out the facts that the circu- 
lating atmosphere — the cloud zone — ends at about six 
miles height; oxygen, diminishing gradually in its per- 
centage of the atmosphere, cannot be found at about 
forty-five miles height; nitrogen, increasing first to 
twenty-one miles, then diminishing rather rapidly, ends 
at about fifty miles height. Oxygen and nitrogen are 
then superseded by hydrogen. The amount of hydrogen 
and argon near the surface of earth is still a matter of 
controversy. 

9. Wegener, A. : Beltr. z. Phys. d. Atmosph., June, 1910. 
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Two kinds of polar lights are seen in this atmosphere 
at a height of about thirty-six and about three hundred 
miles respectively. They represent the cathode rays, 
coming from the sun and deflected by the magnetic field 
of the earth. They appear in cycles which follow quite 
accurately those of the sunspots, both haying their 
maxima often in the same year and their minima like- 
wise. Only seldom a difference of one to three years is 
recorded. A certain dependence of air-pressure condi- 
tions on polar lights seems established in the vicinity of 
the latter. 

Further investigation 10 proves that "the total amount 
of violet and ultra-violet in the solar radiation changes 
from time to time — a change in the relative intensity 
of the violet seems definitely established — and it seems 
quite probable that this intensity must be least at the 
time of maximum sunspot disturbance." 

In regard to violet and ultra-violet radiation it seems 
important that "ozone is produced by the action of ultra- 
violet light on cold dry oxygen." "The amount of ozone 
in the outer atmosphere must, therefore, vary with the 
amount of ultra-violet radiation sent out by the sun." 
"When this ultra-violet solar radiation is at a minimum, 
presumably during a sunspot maximum, the amount of 
ozone in the upper layers of the atmosphere will be a 
minimum, unless maintained by some other process 
(auroral discharges). 

"On the other hand, with a maximum of ultra-violet 
radiation, presumably during a sunspot minimum, there 
will be a maximum amount of ozone." 

Humphreys furthermore claims that auroral displays 
which exist inside the oxygen level must be accompanied 
by production of ozone. He adds: 

The equator to pole circulation of the upper atmosphere 
and the paralleling of magnetic lines of force by auroral dis- 
charges might well lead to a greater amount of ozone in the 

10. Humphreys, W. I. : Solar Disturbances and Terrestrial Tem- 
peratures, Astrophys. Jour., September, 1910. 
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upper air of temperate and polar regions than in those of 
the tropics. . . . 

The amount of ozone in the atmosphere, since it results from 
the action both of auroral discharges and ultra-violet radia- 
tion, that seem to increase and decrease oppositely, though not 
necessarily equally, tends to remain more or less fixed. 

But it is the exception to the rule that may bring 
disaster. 

In conclusion, we may assume that since the periods 
of solar activity, of auroral discharges and of air-pressure 
conditions are so closely interwoven with one another 
and with ultra-violet radiation and the periodic appear- 
ance of the epidemics in question, that it is of the 
utmost importance to renew the critical analysis of the 
air during different air-pressure conditions and at differ- 
ent parts of our hemisphere. 

Research should be directed, for instance, to the 
amount of water contained in the atmosphere surround- 
ing us, to resulting electrical conditions and to the effect 
of such agencies and of solar radiation on the mucous 
membrane and the body. 

1102 Tavlor Street. 
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It has long been known from bedside study, and more 
recently from the use of the x-rays, that the heart occu- 
pies no fixed position in the thorax. The heart is held 
suspended by its large vessels and is in intimate rela- 
tion with the walls of the thorax, the mediastinal tis- 
sues, the lungs, and the diaphragm. It is evident that 
the position of the heart may, therefore, be modified by 
abnormalities of any of the supporting structures, as 
mediastinal tumors, pleural effusion, pulmonary disease, 
particularly deformities resulting from tuberculosis, 
and by abdominal conditions which modify the position 
of the diaphragm, such as enlargement of the liver, 
ascites, intra-abdominal growths, and pregnancy. The 
physiologic factors which modify the position of the 
heart are, (1) respiration and (2) changes in the posi- 
tion of the body. I have concerned myself only with 
the latter in this study. Other causes of cardiac dis- 
placement will be mentioned only incidentally. 

Cherchevsky 1 first called attention to abnormal mobil- 
ity of the heart. In forty cases studied to determine the 
effect of changes in position of the body on the apex- 
beat, he found the mobility to be normally from 1.5 to 
3 cm. In nineteen cases it varied from 4 to 7.5 cm.; 
there was slight mobility in six cases and no movability 

. 1. Cherchevsky: La mobility du coenr et sa valeur dlagnos- 
tique, Gas. m6d. de Paris, 1887, p. 620. 
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in fifteen. He considered a range of mobility exceeding 

3 cm. as abnormal. In arteriosclerosis, mobility was 
greatly diminished or absent. 

Rumpf* concluded from a similar study that the 
absolute as well as the relative heart-dulness is normally 
movable about 2 cm. to the left in the left lateral posi- 
tion, and 1.5 cm. to the right in the right lateral posi- 
tion. In many cases the apex-beat remained in the same 
place, but it often showed a displacement of 2 cm. in a 
change of posture. Eumpf described five cases, in which 
the mobility of the heart toward either side amounted to 

4 cm., which he designated as "movable heart." 

Pick 8 examined 1,000 healthy persons. The majority 
showed no perceptible difference in the position of the 
apex-beat and in the percussion sound in different 
postures of the body. There was slight lateral mobility 
to the left on assuming a left-sided position in 60 per 
cent, of the cases, and the apex-beat moved from 1.5 to 
2 cm. He described seven cases of movable heart, in 
which the apex-beat was displaced 4 to 6 cm. to the left. 

Hoffman* found that the various grades of mobility 
of the heart were easily recognized by means of x-rays, 
and concluded that marked movability is of considerable 
importance to the state of health. 

Schmidt 5 concluded that movable heart is often asso- 
ciated with cardiac neurasthenia. 

Leusser 6 described several cases of movable heart and 
considered a displacement of the apex-beat of 3 cm. or 
more, to the left in the left lateral position, as abnormal. 

Eummo, 7 in addition to increased mobility of the 
heart, described a condition in which there was sagging 
of the heart from its normal position over the 

2. Rumpf : Ueber Wanderberz, Verhand. d. 7 Cong. f. Inn. Med., 
1888, p. 221. 

3. Pick, A.: Ueber das bewegllche Herz (cor mobile), Wien. 
kiln. Wcbnschr., 1889, p. 747. 

4. Hoffman : Verbandl. d. 16 Cong. f. inn. Med., 1898, p. 216. 

5. Scbmidt : Deutsch. med. Wcbnschr., 1901, No. 16, p. 242. 

6. Leusser : Ueber Wanderherz, Mtinchen. med. Wchnschr., 1902, 
No. 26, p. 1095. 

7. Rummo : Sur la cardloptose, Deutsch. med. WchnBchr. Verein- 
bellage, 1900, p. 228. 
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diaphragm, due to relaxation of its supports, and intro- 
duced the term to such cases as "cardioptosis." There 
was no necessary relationship between cardioptosis and 
enteroptosis. He found both a partial and a complete 
ptosis, where the heart rests entirely on the diaphragm. 

Braun 8 maintains that cardioptosis should be differen- 
tiated from movable heart. He does not consider the 
latter a disease, nor does he think there is justification 
for attributing neurasthenic heart symptoms to in- 
creased mobility of the heart. 

Einhorn 9 found cardioptosis in 2.4 per cent, of 926 
cases, eighteen men and four women. In the cases of 
cardioptosis he found it associated with increased mobil- 
ity of the heart in a number of cases. He regards 
nervous disturbance of the heart, palpitation, vertigo, 
and occasionally inability to lie on the left side, as due 
to cardioptosis. In his opinion, cardioptosis is a dis- 
tinct clinical entity, equally with enteroptosis. 

Hunter 10 described a case of paroxysmal tachycardia 
and arhythmia with an unduly movable heart. The 
movability of the heart amounted to 2 inches with change 
of position from one lateral posture to the other. He 
was unable to determine that change of posture influ- 
enced the paroxysms of tachycardia. 

Elliott 11 recently studied the movability of the heart 
and aorta in health, as evidenced by radiographs taken 
in unusual positions. That the heart is fairly movable 
in health and that it may be forced into unusual posi- 
tions by abnormal physical means is generally under- 
stood, but that it is as freely movable as it is, and that 
its mobility may be made to assist in the interpretation, 
or may lead to misinterpretation of radiographic find- 
ings, unless taken into consideration, has not been 

8. Braun : Ucber das Wanderherz, Centralbl. t. Inn. Med., 1902, 
No. 35, p. 873. 

9. Einhorn : Cardioptosis and its Association with Floating 
Livers, Med. Rec, 1903, lxlll. No. 17, p. 647. 

10. Hunter : Case of Paroxysmal Tachycardia and Arhythmia with 
Unduly Movable Heart, Glasgow Med. Jour., lxix, 367. 

11. Elliott: Movability of the Heart and Aorta In Health as 
Evidenced by Radiograph Taken in Unusual Positions, Quart. Bull. 
Northwestern University Med. School, 1911, ill. 



280 

sufficiently recognized. A radiograph taken with the 
patient lying on the right side, respirations at rest, 
shows that the heart is largely moved to the right of 
the vertebral column. Similarly, with the patient lying 
on the left side, respirations at rest, the entire heart 
shadow is carried to the left, leaving the right border 
of the vertebral column free and unaffected by the 
heart-shadow. With the patient lying on the right side, 
the aorta casts a shadow which extends 4 cm. to the 
right of the vertebral column, whereas with the patient 
lying on the left side, the shadow cast by the aorta 
does not appear to the right of the vertebral edge at all. 

Erehl 12 found that the position of the heart changes 
with that of the body and that the apex-beat is often 
found to be displaced to the left a few centimeters 
when the individual lies on the left side. In some 
cases, however, displacement was so great that the term 
"wandering heart" was justifiable. In the right lateral 
position, the apex-beat in healthy individuals either 
remains unaffected or is displaced only by very little to 
the right. The change from the horizontal to the vertical 
position, and vice versa, has no appreciable effect on 
the apex-beat. Krehl considers that extreme mobility 
of the heart is due to great loss of intrathoracic fat 
(starvation cures, tuberculosis) and that in these cases 
the cardiac displacement causes more or less distress 
when the patient lies on his side, possibly on account 
of contraction or kinking of the large vessels. 

Determann 18 considered that in nervous persons 
abnormal mobility of the heart appears to be not 
uncommon and causes subjective cardiac symptoms. A 
comparison with movable kidney naturally suggested 
itself. 

Hoffman 14 states that when the position of the 
diaphragm is high and the heart is abnormally movable 

12. Krehl, L. : Diseases of the Myocardium, Nothnagel's Encyclo- 
pedia, Am. ed. W. B. Saunders & Company. 

13. Determann : Deber die BewegUchkelt des Herxens, Dentsch. 
med. Wchnschr., 1900, No. 15. 

14. Hoffman, A. : Acute Herzdilatation und Cor mobile, Deutsch. 
med. Wchnschr., 1900, No. 19. 
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so that the larger portion of its area comes in contact 
with the chest-wall, dilatation may be simulated. He 
believes that many cases of so-called cardiac dilatation 
are in reality only examples of this condition. Error 
can be avoided by testing the mobility of this organ. 

Dietlen 15 and Moritz 1 * have made extensive orthodia- 
graphic studies of the size and position of the heart 
under normal and pathologic conditions. Conner/ 7 
recently summarizing some of their many interesting 
facts on this subject, states: 1. With a change from 
the recumbent to the erect position, there is a distinct 
sinking of the heart from 2 to 4 cm., corresponding to 
the lower position of the diaphragm and liver, and that 
with this the heart assumes a more nearly vertical 
position while the width of the shadow is considerably 
lessened. 2. In old age there is regularly a lower level 
of the diaphragm and a correspondingly lower position 
of the heart, but in this case the organ, instead of 
having a more vertical position than usually occupied, 
was more nearly transverse. The explanation of this is 
probably to be found in the relaxation of the attach- 
ments of the great vessels, by which the heart is held 
in position. 3. In women the position of the heart is 
on the average an intercostal space higher than in men. 
4. In asthma and emphysema there is a marked sinking 
of the diaphragm and heart, and to this fact often, 
more than to the overlapping of the heart by the 
voluminous lungs, is to be ascribed the great diminu- 
tion of the heart sounds in the second intercostal space 
and the low position of cardiac dulness. 

The present contribution to this subject is the result 
of a study of 193 cases. Of this number, forty-nine 
were apparently healthy. The remaining 144 were 
private patients or routine cases studied in my wards 
at the Los Angeles County Hospital. 

15. Dietlen : Arch, f . kiln. Med., No. 88, p. 55. 

16. Morits: Methoden der Hersnntersuchung, Deutsch. Kiln., It, 
pt. 2, No. 15. 

17. Conner : The Clinical Study of Heart Cases, Am. Jour. Med. 
8c, June. 1908, p. 790. 
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In studying the movability of the heart in different 
positions of the patient, the absolute or superficial 
cardiac dulness was used and determined by feeble per- 
cussion. In determining the change of the apex-beat 
in different postures, the usual point of maximum 
intensity of the apex-beat was ignored. That point of 
the heart coming in contact with the palpating finger 
farthest downward and to the left was considered the 
true apex. 

The conclusions obtained were the result of a second 
examination, or were controlled by two examiners, so 
that a fair degree of accuracy may be assumed. In all 
cases in which there was doubt as to the exact position 
of the apex-beat or of the border of cardiac dulness, 
opinion was suspended and these do not enter into the 
ultimate findings. 

One of the most striking facts observed was the dis- 
crepancy between the amount of displacement of the 
apex-beat and that of the cardiac dulness in the change 
of position of the patient. The change in the apex- 
beat amounted in some cases to 5 cm. or 6 cm., while 
that of the cardiac border of dulness was only 2 cm. or 
3 cm., and vice versa, so that, as far as our experience 
teaches us, these two factors are not always as constant 
as one might expect them to be. This may be due to 
the fact that in changing the position of the body there 
occurs a twisting of the heart on its long axis, thus 
making considerable alteration in that portion of the 
heart which comes in contact with the chest-wall as the 
apex-beat. 

In the 193 cases there were nine in which there was 
total displacement of the heart downward, the so-called 
cardioptosis of Eummo. In seven of these there were 
clinical signs of atheroma of the aorta. The low posi- 
tion of the apex in these cases on first impression sug- 
gested aortic valve disease until the cardioptosis was 
discovered, which to me emphasizes the importance of 
invariably testing the mobility and position of the heart 
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before assuming from an abnormal position of the apex- 
beat that dilatation or hypertrophy is present. Close 
examination in all of these cases of cardioptosis showed 
that the heart en masse was displaced downward from 
one to two interspaces. 

Of the forty-nine persons in health, consisting largely 
of high school students, the average displacement of the 
apex-beat from the dorsal position to the left lateral 
position was 3.02 cm. to the left, while the right border 
of cardiac dulness changed only 1.04 cm. The greatest 
change in the apex-beat was 5 cm. and that of cardiac 
dulness 8 cm. 

The smallest change in the position of the apex-beat 
was 2 cm. and that of cardiac dulness was in patient 
M. K., aged 15, apparently well, in whom there was no 
change in the movability of the heart from the dorsal 
to the left lateral. 

Of the 144 patients selected routinely, suffering from 
various diseases, the average change in the apex-beat 
with the patient changing from the right lateral to the 
left lateral position, was 3.9 cm., the change in cardiac 
dulness, 2.7 cm. The maximum displacement of the 
apex-beat was 14 cm. in a case of pulmonary tubercu- 
losis. In another tuberculous subject the displacement 
amounted to 10.5 cm. ; in another, 13.5 cm. In one case 
of mitral regurgitation the displacement of the apex 
amounted to 9 cm., in another to 7.5 cm., and in still 
another to 8.5 cm. In other patients with the same 
diagnosis, however, the mobility of the apex was normal 
or diminished, so that the movability of the heart in 
these conditions was by no means characteristic. The 
greatest mobility of the cardiac dulness was 12.8 cm., 
in a case of pulmonary tuberculosis. In a second case 
of tuberculosis it was 12 cm. In the cases of cardiac 
lesions, twenty-five in number, excluding six cases of 
pericarditis with adhesions, the displacement of the 
apex-beat was 3.6 cm., and the change in the cardiac 
dulness with change in position of the patient from the 
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right lateral to the left lateral was 3.3 em. No differ- 
ences in the displacement of the heart were observed in 
mitral and in aortic valvular lesions. In the six cases 
clinically diagnosed as pericarditis, two being confirmed 
at autopsy, with adhesion of the outer pericardium to 
surrounding structures, there was fixation of the heart; 
no change in either the position of the apex-beat or 
cardiac dulness occurred when the patient changed from 
the right to the left lateral postures. 

The impressions from this study, imperfect as it is, 
are, first, that the determination of the movability of 
the heart is of considerable value in the differential 
diagnosis of cardiac dilatation, and that before assum- 
ing that the heart is dilated to the right or to the left, 
the movability of the heart should always be determined. 

Secondly, the immobility or fixation of the heart 
should always arouse the suspicion of adhesion of the 
pericardium to neighboring organs. There is probably 
no serious heart lesion diagnosticated less frequently, 
clinically, than pericarditis with adhesions. Since 
systolic retraction of the interspaces and other signs of 
this condition are so frequently absent, it seems that it 
would be well to emphasize immobility or fixation of 
the heart as one of the signs of pericardial adhesions. 

My thanks are due Drs. J. W. Nevius and J. W. 
Bardill for assistance in the production of this paper. 

In addition to the authorities already cited, the fol- 
lowing may be consulted : 

Pottenger: Displacements of the Heart and Diaphragm, Intent. 

Med. Jour., June, 1911, p. 605. 
Groedel : Roentgen Rays in Heart Diagnosis, Interst. Med. Jour., 

June, 1911, p. 615. 
Satterthwaite : Mobility and Malpositions of the Heart, In tern at 

Clin., ii, ser. 21, p. 55. 



VERRUCA PERUANA OR CARRION'S DISEASE 



H. A. GILTNER, M.D. 
Assistant Surgeon, United States Navy 

WASHINGTON, D. C. 



HISTORY AND DISTRIBUTION 

Verruca peruana, or Carrion's disease, is an infectious 
disease endemic in certain districts in Peru. It is char- 
acterized by fever, rheumatoid pains, anemia and an 
eruption which develops into bleeding, warty tumors. 
Verrugas, to use the Spanish term, caused many deaths 
among the ancient Peruvians and among the followers 
of Pizarro during the conquest of Peru. 

Various writers of that country, since 1730, have 
described the disease, but it was brought into greatest 
prominence in 1870 during the construction of the Oroya 
Railroad over the Andes mountains. Many of the for- 
eign laborers were attacked by a strange and fatal dis- 
ease which was given the name of Oroya fever and the 
connection of this fever with the external eruption, 
previously known as "verrugas," was established during 
this period. Their unity was illustrated by the case of 
Wilson, a mining engineer, who after an attack of Oroya 
fever returned to the United States and afterward devel- 
oped a typical case of verrugas. 

Carrion, a Peruvian medical student, inoculated him- 
self, Aug. 27, 1885, on each arm with blood from a tumor 
of a case of verrugas; initial symptoms appeared Sep- 
tember 17 and his death occurred October 5, the thirty- 
ninth day after inoculation, having passed through all 
the stages of Oroya fever. This experiment established 
still more fully the relation of Oroya fever and verruca 
and showed the infectious nature of the disease. 
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While verruca was formerly endemic in several coun- 
tries of South America, it is now limited to Peru, being 
found in three departments, Ancachs, Libertad and 
Lima ; and the infected areas are confined to certain deep 
river valleys of high altitude. Any person is liable to 
infection, regardless of age or sex, although organic 
debility seems to be a predisposing cause. Natives of the 
infected districts are immune, but all others are liable 
to contract the disease, even when merely passing 
through the country. Intra-uterine infection occurs, 
children being born with the disease. 

The lower animals are liable to infection and present 
the same symptoms as human beings, but the external 
lesions grow much larger. 

No authentic case of infection by personal contact has 
been known to occur outside of infected districts. Ver- 
ruca, in common with many other diseases, has been con- 
fused with malaria, to which the character of the fever 
bears a close resemblance. In many ways it closely 
resembles yaws, but there are so many distinctive points 
of difference that it hardly seems probable that it is a 
form of that disease, as is claimed by some authorities. 

BACTERIOLOGY AND PATHOLOGY 

But little animal experimentation has been done, con- 
sequently the etiology has not been shown conclusively 
and the method of transmission is unknown, but it is 
very probable that it is conveyed by some form of insect 
life. An organism, apparently a bacillus, is found in the 
red blood-cells during the febrile period and in the tis- 
sues of the local lesions. It presents two forms, found in 
different stages of the disease, one closely resembling, 
morphologically, the tubercle bacillus, the other much 
thicker and apparently an involution form. This organ- 
ism is 2 to 6 microns in length, has rounded ends, is 
motile, contains two or three granules resembling spores 
and is gram-negative, but stains well with methylene- 
blue. It grows readily on bouillon at a temperature of 
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98.6 P., cloudiness appearing on the second day. The 
organism from this culture is from 10 to 12 microns in 
length, and stains well with gram and carbol-fuchsin. 
Much careful investigation will be necessary to prove 
definitely whether this organism is really the specific 
cause of verruca as it now appears to be. 

On autopsy, all organs are found pale and bloodless, 
the liver and spleen are frequently enlarged and there 
is constant enlargement of the lymphatic glands — a diag- 
nostic point. There is hyperplasia of Peyer's patches 
and congestion of the intestinal mucous membrane. 

SYMPTOMS 

The period of incubation is not sharply defined; in 
Carrion's case transmitted by inoculation, it was twenty- 
one days, but if contracted in the natural way it may be 
from fifteen to forty days. The invasion is slow, begin- 
ning with headache, pains in the lower extremities, chills 
followed by fever, thirst, anorexia and insomnia. The 
digestive system presents the symptoms of an acute fever, 
the liver, spleen and lymphatics are engorged and pete- 
chia frequently appear. 

The fever follows a remittent or intermittent type and 
during the fastigium varies from 100 F. in the morning 
to 104 P. or higher in the evening, extending over a 
period of twenty-five or thirty days. 

Anemia is the predominating symptom, coming on 
very rapidly and much resembles that following hemor- 
rhage. The red blood-cells are reduced to 1,000,000 or 
500,000 and there is marked leukocytosis with a great 
increase of polynuclears. 

The skin is white and wax-like, the lips, tongue, gums 
and nostrils blanched and the nails discolored. Icterus 
is visible in the conjunctiva, the respiration is rapid, 
often with dyspnea, the pulse from 120 to 140 and sys- 
tolic murmurs are heard at the base of the heart extend- 
ing into the vessels of the neck, the latter symptom being 
very annoying to the patient. Epistaxis is frequent and 
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serious, but hemorrhage from the bowels occurs less 
often. Edema is often present in the lower extremities, 
rarely becoming general. 

Vertigo is so severe that the patient cannot sit up for 
fear of syncope. Mild delirium occurs in the evening 
and hiccough is frequent. 

Many patients succumb within twenty-five or thirty 
days, but if the patient survives the febrile period the 
symptoms gradually decline until the appearance of the 
eruption, when they recur. In most instances the erup- 
tion is not noticed until after the decline of the fever, 
but in some cases it appears simultaneously, although in 
the former instance it is quite possible that the eruption 
escapes notice, or may be located internally. 

It was formerly thought that Oroya fever was a dis- 
tinct stage of verruca, but later studies show that no 
sharp line can be drawn between the fever and the erup- 
tion and the division is made only for convenience of 
study. 

In some cases there is a sudden onset of high fever, 
all other symptoms are very severe, and death occurs in a 
few days showing the eruption on the skin, small, dis- 
crete and with no tendency to multiply, or the disease 
may prove fatal without the appearance of the external 
eruption. 

In a majority of cases there is an intermediate period 
of from forty days to four or five months before the 
eruption is seen. When it does appear, the digestive and 
nervous symptoms are increased in severity, and the 
anemia is more marked, being identical with that of the 
initial fever, but it develops more slowly. The fever of 
the eruption also follows a remittent or intermittent 
type, rising to 104 P. or higher and varies with the 
amount and form of the eruption. Edema is more con- 
stant than during the early stages, it is often limited to 
the lower extremities and is due to the induration caused 
by the eruption with the consequent compression of the 
venous circulation. The muscular and articular pains 
recur, the joints being tender and often tumefied. 
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There are two distinct forms of the eruption, miliary 
and globular, often difficult to classify, as there are all 
grades between the two extremes. The miliary form, the 
smaller, occurs both externally afcd in the deeper tissues. 

Externally, this form is located above the true skin 
and may originate in three ways : a petechia beneath the 
Malpighian layer, as a sort of rosy drop more or less 
transparent, or as a slight elevation of a dead white tint 
resembling hypertrophied papilla. In whatever manner 
it first appears it grows gradually and develops into an 
elevated papule, dark, glossy and slightly pointed. In 
this form the papule varies in size from the head of a 
pin to that of a small pea, the smaller ones sessile, the 
larger tending to pediculate. 

Exfoliation and bleeding occur, the larger ones ulcer- 
ating and discharging a yellowish liquid which forms a 
crust. A retrograde process follows and the growth dis- 
appears, leaving a slight stained appearance of the skin, 
which is transient. 

The miliary eruption may be localized or general, dis- 
crete or confluent, and is located especially on the extrem- 
ities and about the face, the palms, soles and body being 
usually exempt. 

They occur on the mucous surfaces in all parts of the 
body, on the peritoneum, in the liver, spleen, kidneys, 
lungs, pancreas, testicles, periosteum, bones and brain. 
Those on the conjunctiva form small, flat button-like 
elevations the size of a millet-seed ; in the nose they are 
larger and are the cause of the epistaxis. The brain 
lesions are the size of a pin-head, and located at the base, 
in the chorioid plexus and on the arachnoid membrane. 
It is a notable fact that the eruption always begins in the 
connective tissues and never in the parenchyma. 

The globular form is found only externally and con- 
sists at first of a small subcutaneous elevation, tender 
and resistant to the touch, and like the miliary has a 
predilection for the extremities, the face and especially 
the ears. As the tumor grows, the overlying skin 
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becomes purple, painful on pressure and in appearance 
and consistency resembles a furuncle. It finally becomes 
conical, the skin grows thinner and is pierced by the 
growth, which now assumes a globular form and shows 
a tendency to pediculate. Fissures form and ulceration 
with hemorrhage are subsequent symptoms. This form 
varies from the size of a hazelnut to that of an orange. 

In those of medium size, subinvolution begins, the 
growth becomes pale and shriveled, falls off and cicatri- 
zation takes place; but when they are large, gangrene, 
secondary infection and extensive suppuration are 
common. 

Both forms may be found in the same case, or they 
may alternate, the period of eruption being from six 
months to two years. In the section, a verruca tumor 
somewhat resembles a sarcoma, having a stroma similar 
to embryonic tissue, and a circumscribed adherent wall. 
It is highly vascular, the blood-vessels having the appear- 
ance of sinuses. 

Pneumonia, enteritis and paratyphoid are common 
complications, and secondary infection of the eruptive 
lesions may result in septicemia. 

DIAGNOSIS AND PROGNOSIS 

The diagnosis is not always easy, but in a person who 
gives a history of having been in the infected districts, 
showing the symptoms of fever, anemia, vertigo, rheu- 
matoid pains and enlargement of the lymphatic glands, 
verruca should be strongly suspected. When the erup- 
tion appears it is easily recognized. 

The enlarged liver and spleen are not so constant as 
in malaria; in the latter the anemia comes on more 
slowly, prostration is not so severe, lymphatic enlarge- 
ment is absent, the action of quinin is positive and the 
Plasmodium is found in the blood. 

Yaws, apparently a very similar disease, is not con- 
genital; the yaws appear on the body as well as on the 
extremities, the general health is little affected, there 
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are no visceral changes, the mortality is low, and the 
Treponema pertenue is found in the eruptive lesions. 

The prognosis is grave, the mortality, according to 
some authorities, being as high as 90 per cent. Most 
of the deaths occur prior to the appearance of the erup- 
tion, and when it appears the outlook is more favorable, 
especially if it comes out rapidly and becomes general, 
but when it is partial or pale and atrophies without the 
general condition improving, it is not so good. 

PROPHYLAXIS AND TREATMENT 

Until the manner of infection is known, the only 
prophylactic measure to be recommended is to remain 
outside the districts known to be infected. 

It is not considered necessary to isolate the patient, as 
there is no danger from personal contact. The patients 
whom I have seen were being cared for in the medical 
wards of Dos de Mayo Hospital, Lima, where they are 
received and treated without fear of infection. 

The therapeutic resources are limited and consist 
principally of symptomatic and supportive treatment. 
Quinin is indicated if malaria exists as a complication, 
but it has no effect on verruca itself. The digestive 
system should be put at rest, the food being light and 
digestible, and when vomiting is constant, rectal feeding 
is necessary. Tonics and reconstructives are very useful 
when they can be borne. Saline solution by rectum and 
intravenously is used to great advantage during the 
critical part of the febrile period. 

In presenting this paper, I do not wish to be taken as 
an authority on verruca, but merely give the impressions 
gained by a rather limited study of the disease while on 
a recent visit to Peru, together with information gleaned 
from literature which it is believed is but little known 
to the profession of the United States. 

Verruca has not been widely investigated as yet, and 
it is believed that a further study of this interesting 
disease will prove it to be insect-borne and perhaps throw 
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some light on other diseases, the etiology and trans- 
mission of which are not yet understood. 

It is desired to render proper credit to Dr. Ernesto Odrio- 
zola of Lima, Peru, whose excellent monograph on verruca 
has been freely consulted in the preparation of this paper, 
and to extend thanks to Dr. Julian Arce, Director of Health 
of Peru, for presenting me with a copy of this work. Finally, 
I would acknowledge my obligation to my wife for the trans- 
lation from the French of the above monograph. 



THE TREATMENT OP INTESTINAL 

AMEBIASIS 



W. E. MUSGRAVE, M.D. 

MANILA, P. I. 



As is the case in so many other infections, especially 
those manifesting themselves as more or less chronic 
processes, the natural tendency in amebic infections of 
the colon is toward recovery. 

In routine post-mortem examinations in Manila, all 
stages of healing and even healed amebic ulcers are very 
frequently encountered where amebic disease had not 
been suspected during life, and where no dysenteric 
therapeutics had been employed. Furthermore, we have 
a large number of records of cases of undoubted amebic 
ulceration of the colon, characterized by an unmistakable 
clinical picture with amebas in the stools and in some 
cases the diagnosis confirmed by sigmoidoscope exam- 
ination, in which apparent recovery took place without 
any special or sufficient treatment and in which post- 
mortem examination from one to five years later failed 
to show any ulceration, visible scarring or other abnor- 
mality of the colon. 

We conclude from these facts that there is not only a 
natural tendency to recovery from the disease, but that 
such recovery actually takes place in a considerable per- 
centage of patients and that recovery in many instances 
may be so complete as to leave little or no permanent 
scarring of the intestinal wall. 

Another factor which may increase the difficulty of 
accurately determining the results of treatment goes 
back to the pathology of the infection. Formerly, our 
conception of the pathology of the amebic lesion con- 
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sisted mainly in a definite and typical type of ulceration. 
Later studies have shown that the types of ulcers vary 
considerably and several decidedly different lesions have 
been described. Wooley and Musgrave, and Rogers not 
only have described and illustrated erosions too insig- 
nificant to be called ulcers, but the former authors have 
noted epithelial cell-death around nests of amebas 
situated in the follicles of the intestinal mucosa, with- 
out loss of continuity of tissue — the preulcerative lesion. 
At the time of the publication of these results, all these 
lesser processes were considered but early manifestations 
of the more extensive and typical destruction of tissue. 

For a number of years, my opinion has been growing 
stronger that all expressions of amebic harm are not to 
be found in ulceration of the mucosa, and that there is 
a definite amebic pathology in which there is no break 
in the continuity of the mucous membrane of the bowel. 

This proposition is not susceptible of proof at the 
present time, but there are many data which may be used 
in support of such a hypothesis, and if we accept the 
theory of amebic pathogenesis at all, I do not see any 
other explanation of some of the clinical types and 
pathologic conditions so commonly encountered in zones 
where amebic infections are frequent. 

There does not appear, a priori, any more reason to 
assume that ulceration of the colon is a necessary and 
constant lesion of amebic infection than that ulceration 
of the follicles of the ileum is necessarily a result of 
typhoid fever. In many cases of amebic ulceration of the 
colon, a catarrhal condition of parts of the intact mucosa 
may be found, in which sections show a suggestive 
relationship between the areas of degenerating epithelial 
cells and the location of colonies of amebas. The accept- 
ance of amebic etiology of this condition is hypothetic, 
but personally I believe that future and more accurate 
studies of the pathology of this infection will recognize 
an amebic colitis without ulceration of the mucous 
membrane. 
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THE IPECAC TREATMENT 

One may obtain from the literature of the subject 
pretty good authority for the most divergent views as to 
the value of ipecac in dysentery. It is not my intention 
to review this mass of literature which consists largely 
in conclusions arrived at as a result of that very difficult 
and often fallacious test, "clinical results." 

If we assume, as we must, the honesty and accuracy of 
the observations of many experienced workers who have 
reached diometrically opposite conclusions from their 
experiences with this drug, it is reasonable to conclude 
that there are unknown or overlooked factors which have 
influenced their conclusions. 

The three most important of these factors are : 

1. The incomplete knowledge of the pharmacology of 
ipecac. 

2. The different conceptions of "dysentery." 

3. The various definitions as to what constitutes a cure 
in "dysentery." 

Very little is known of the physiologic action and other 
pharmacologic properties of ipecac, and because of this 
deficient knowledge it is impossible for manufacturing 
chemists to standardize their products, with the result 
that there may be a considerable variation in the effi- 
ciency of the drug as it is found on the market. Many 
authorities consider this probable variation in the differ- 
ent preparations of the drug as responsible, at least in 
part, for the divergent therapeutic results obtained from 
its administration in dysentery. Such a position seems 
well taken, for there is every reason to believe that the 
unknown active principle of this drug may vary in 
strength as much as that of any of the other well-known 
medicinal plants; and until pharmacologic standardiza- 
tion of ipecac becomes possible, probable variation in the 
strength of the drug must be taken into consideration 
in drawing conclusions as to its therapeutic value. 

The drug very probably exerts some very decided 
action on the intestine as is proved by the results of its 
administration to healthy persons : 
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Ten healthy persons with no symptoms of gastro- 
intestinal disturbance were given 3-gram doses of 
powdered ipecac in salol-coated pills in a manner similar 
to that employed in the "ipecac treatment" of dysentery. 

Seven of these persons developed diarrhea, which in 
four was severe with frequent stools and the condition 
lasted from two to four days; in three there was con- 
siderable abdominal pain and slight tenesmus. Special 
preparation to prevent nausea and vomiting usually are 
not necessary with Filipino patients because, in the 
majority of instances, the administration of the drug in 
ordinary gelatin capsules is not followed by either 
nausea or vomiting. 

Without doubt the most important factor influencing 
the various opinions regarding the value of ipecac in 
dysentery is the wide difference in the definition of 
"dysentery" among medical men. This statement is 
true to such an extent that if we carefullv examine the 
literature with this point in view, it is possible to see a 
good deal of harmony in the results of actual experi- 
ments. In general, it may be stated that the majority 
of pro-ipecac literature deals with results obtained in 
acute and chronic "clinical dysentery" characterized by 
frequent stools with blood and mucus and usually accom- 
panied by tenesmus. Whereas most of the writers who 
have made less satisfactory reports as to the value of the 
drug in amebiasis have considered the disease more from 
etiologic and pathologic standpoints and have thereby 
included many of these numerous cases of ulceration of 
the colon without "clinical dysentery" symptoms; cases 
which are rarely classed as dysentery — amebic or other- 
wise — in the reports most favorable to the ipecac treat- 
ment of the disease. 

With a few notable exceptions, articles discussing the 
ipecac treatment of dysentery follow the above idea so 
closely that one may anticipate the author's conclusions 
by reading abstracts of his clinical case records. Such 
an analysis of the literature permits one general con- 
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elusion — which so far as I know never has been seriously 
disputed — that ipecac is a valuable drug in "clinical 
dysentery" of whatever etiology. 

After a personal experience with the ipecac treatment 
in several hundred cases, it has seemed to me possible 
to estimate its value only in terms of "clinical symp- 
toms/' which we now know do not necessarily express 
the actual conditions existing in the colon in amebiasis. 

In "clinical dysentery," as defined above, of whatever 
etiology, ipecac given in large doses, as usually recom- 
mended, is a valuable drug. In the majority of instances 
its administration is followed by a rapid subsidence of 
the symptoms and quick convalescence. In a smaller 
percentage of such cases it apparently does no good 
whatever, and in a not insignificant number its admin- 
istration is followed by an aggravation of the symptoms 
which in some grave cases may at least hasten an 
unfavorable termination, 'particularly if, as may happen 
even with the greatest care, severe nausea and vomiting 
results from the treatment. 

However, it must be remembered that it is in the class 
of "clinical dysenteries" that the best results are obtained 
with other forms of treatment beside that of ipecac. 
The natural course of an acute attack of dysentery is 
usually short and terminates in death or recovery. In 
a small percentage of cases "chronic dysentery" follows 
an initial acute dysentery, but in the majority of 
instances the chronic disease, particularly of amebic 
etiology, develops gradually and no such acute onset 
occurs. 

Acute outbreaks, due either to an exacerbation or to 
intercurrent infection, are frequent in chronic dysen- 
teries, particularly in amebic cases, and, if the patient 
can withstand the effects of the acute inflammation, a 
beneficial influence on the chronic process usually 
results. This is true particularly in intestinal amebiasis 
as is indicated by the following brief report of fourteen 
such cases. 
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In fourteen private patients suffering from intestinal 
amebiasis a cure with permanent disappearance of 
amebas from the stools has followed recovery from an 
intercurrent acute dysentery which in the four cases, in 
which the cause was studied, was due to the Bacillus 
dysenteries. 

My attention was first directed to this point some 
years ago in the following case : 

Mrs. C, an American, four years in the Philippine Islands, 
developed a typical attack of amebiasis with moderately 
severe clinical symptoms and with amebas in the stools. The 
diarrhea was intermittent and occasionally small amounts of 
blood were found in the stools. She was placed under treat- 
ment and the clinical symptoms subsided in about five days, 
but amebas were still present and continued so in many 
examinations during the next year. During this time there 
were several recurrences of clinical symptoms of the infec- 
tion, and the patient lost about 10 kilos in weight. She 
refused to take treatment except during the time when she 
had diarrhea. More than one year from the time of the 
diagnosis of the amebic infection, the patient suddenly devel- 
oped a typical attack of clinical severe acute dysentery. 
Amebas were present in the stools, and B. dysenteriw were 
isolated by culture. The attack was a particularly severe one 
with the several symptoms of this condition, such as fever, 
frequent bloody mucous stools, tenesmus 'and prostration. 
During three days the patient was delirious, and stools were 
voided involuntarily. On the fifth day of the acute disease, 
there was a few motile amebas present and many cells of 
doubtful diagnosis. On the fifteenth day no amebas were 
found in the stools and none have been found since in many 
examinations. Convalescence from the acute dysentery was 
satisfactory, there has been no subsequent bowel trouble, the 
patient has regained her former weight, and is apparently 
perfectly well. 

The other thirteen cases mentioned were somewhat 
similar to this, differing principally in the duration and 
severity of both the acute dysentery and the amebiasis 
and in the time of the disappearance of the amebas. 

In two of the patients, amebas were found for one 
month after the acute attack and in one case for three 
months, but they finally disappeared without any special 
treatment of the disease. 
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I do not know how general such a condition as 
described in these cases of double infection may be, but 
the curative influence of the acute disease on the more 
chronic one of the amebic infection seems a decidedly 
positive one. This conclusion also is borne out by 
autopsy studies. I have several records and specimens 
of cases of old chronic amebic infection in which death 
occurred as the result of an intercurrent acute bacterial 
dysentery. At autopsy in these cases the pathologic 
picture is that of an acute inflammatory condition 
engrafted on the older amebic ulceration. The edges 
and bases and tissues surrounding the usual typical 
amebic lesions show decided changes. The dull, necrotic, 
undermined, chronic process has been changed to an 
acute one with congestion and hyperemia. The contents 
of the ulcers have changed from the indefinite, granular, 
foul-smelling material and mucus usually seen to the 
6erous, mucoid material seen covering the surfaces in 
acute ulceration. Sections examined microscopically 
show a change from the necrotic, progressively destruc- 
tive process of granular material containing amebas and 
with a small amount of cellular infiltration and tissue 
reconstruction surrounded by a practically non-inflam- 
matory zone, to a typical acute process with hyperemia, 
edema, hemorrhages, and leukocytic infiltration. 

GENERAL MEASURES 

The general management of cases of amebiasis is 
determined largely by the clinical conditions of the 
patient. "Clinical dysentery" with bloody mucous stools, 
tenesmus and the other usual symptoms, of whatever 
etiology, demands during such period absolute rest in 
bed, a very restricted milk-free diet and measures for the 
control of intestinal peristalsis and for the relief of pain. 
When the acute symptoms have subsided and in all other 
cases where the symptoms are less severe a much more 
liberal policy is indicated. Cases characterized by diar- 
rhea, constant or intermittent, with more or less emacia- 
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tion and general debility with or without an occasional 
acute exacerbation with more severe symptoms form the 
large majority of those seen in Manila and constitute 
what may be called average cases, very chronic in char- 
acter and usually lasting for years unless properh 
handled. In former publications I have recommended 
a liberal diet and some form of occupation requiring 
both physical and mental activity of a moderate degree 
in this class of patients, and such a recommendation is 
reiterated at this time. Such treatment being contra- 
indicated only during acute outbreaks and in the pres- 
ence of symptoms indicating interference with the 
digestion and assimilation of food. Proper support of 
nutrition is considered the first requisite in the treat- 
ment of this usuallv chronic affection, and there is no 
satisfactory evidence that a sufficient amount of properly 
prepared digestible food aggravates the disease or inter- 
feres in any way with the success of the treatment unless 
the "ipecac treatment" is being used, when a temporary 
restriction of the diet is essential. 

Only such medication is indicated as that which 
perhaps may have a tendency to improve the patient's 
general condition, and in certain instances to meet 
special conditions, as excessive fermentation, hyper- 
chlorhydria and other manifestations requiring special 
consideration. 

LOCAL TREATMENT 

Local treatment by bowel irrigation, either alone or 
combined with some other form of medication, gives the 
most satisfactory results in the majority of cases of 
amebiasis. To secure the maximum of efficiency this 
form of therapeutics requires special attention to certain 
details, particularly to 

A. The manner and time of giving the enema. 

B. The solution to be used. 

In former publications I have recommended the use 
of the long rectal tube to be employed with the patient 
in the left lateral (Sims) position. The experimental 
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work of a number of investigators has proved the futility 
of trying to pass a long rectal tube through the sigmoid 
colon, and the same line of experiments, of showing the 
course of rectal tubes and fluids introduced by them by 
radiographic work with bismuth emulsions, has shown 
conclusively that no such special effort is required in 
order to get enemas to reach all parts of the large bowel 
from rectum to cecum. Indeed, it has been shown that 
the entire large bowel is easy of access by any form of 
enema provided sufficient quantity of fluid is used. In 
view of these results, the long 1- and 2-meter rectal 
tubes, formerly recommended and generally used in 
Manila, have been practically abandoned for the ordi- 
nary large-sized male rubber catheter which may be 
attached to an ordinary 2- or 3-liter irrigator, preferably 
made of glass. 

In order to secure the best results from any form of 
rectal medication, the bowel must be distended bv the 
substances employed. This object may be accomplished 
by using large amounts of fluid, and the result is 
materially influenced by the position of the patient and 
to a less extent by the condition of the lumen of the 
bowel at the time of the treatment. 

The bowel capacity varies greatly in different individ- 
uals, due both to variation in actual size of the organ 
and particularly to its resistance to the introduction of 
foreign substances. Ordinarily, with proper care, from 
2 to 3 liters of fluid may be used, but in many instances, 
particularly in women, as much as 4 liters may be 
introduced without any special discomfort to the patient. 
In those cases in which less than 2 liters of fluid can be 
taken, the condition may be assumed to be due to con- 
tractions of the bowel-wall, and if the best results are to 
be obtained from the treatment special preparatory treat- 
ment looking to an amelioration of the influence must 
be employed. Such treatment consists in a preliminary 
washing of the bowel, the use of sedatives, as opium in 
some form or, what is simpler and frequently sufficient 
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where there are no special contra-indications, the 
administration of 25 to 50 c.c. of brandy by mouth, ten 
or fifteen minutes before giving the enema. Alcohol is 
much less objectionable for this purpose than is opium, 
because of the repetition which may be necessary with 
each treatment until a tolerance for the enema is estab- 
lished as is sure to occur under favorable conditions. 
Since the appearance of Meltzer's and Shakler's work 
on the physiologic action of magnesium sulphate on 
peristalsis, this substance has been employed for the 
above purpose in 15 and 20 doses given four to six hours 
before the enema, with very encouraging results. The 
knee-chest position undoubtedly is the best one for any 
form of medicated enema. The physiologic reasons for 
this statement are obvious, and experience has shown 
that in the great majority' of cases a larger quantity of 
fluid may be taken in this manner than in the Sims posi- 
tion and that it is retained with greater comfort to the 
patient. The only objections to the method are esthetic 
ones, and as patients, particularly women patients, 
rarely require assistance in taking such enemas after a 
single instruction, this objection becomes of minor 
importance. The bath-room floor with the patient 
stripped and a bath towel under knees and chest is a 
most satisfactory place for this treatment because of the 
privacy and convenience to both toilet and water; this 
method is one now largely practiced in Manila. 

Enemas should not be given during digestion because 
the reversed peristalsis usually set up by such treatment 
interferes with the process of digestion and may aggra- 
vate stomach symptoms already present in this disease. 

A very good time to take the treatment is just before 
retiring at night and the first thing after waking in the 
morning. One enema each twenty-four hours usually 
will be found sufficient, but in many instances two a 
day will give quicker and more satisfactory results. 
More than two treatments of this character in twenty- 
four hours never is indicated. 
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SOLUTIONS 

A large variety of chemicals selected largely because 
of their supposed amebacidal properties have been used 
in the local treatment of amebiasis. As a matter of fact, 
very few of them are endowed with appreciable ameba- 
cidal properties and it is an open question, which will 
be discussed presently, whether or not whatever virtue 
the most successful ones may have is due to their ameba- 
cidal properties. 

Of the list of such substances, thymol, quinin and 
silver nitrate are the three which have been proved to be 
of greatest value. 

Thymol is by far the most efficient of the known 
amebacidal agents and it has been my main reliance in 
the treatment of amebiasis since its antiparasitic prop- 
erties were so thoroughly demonstrated by J. B. 
Thomas. 1 On account of the difficulty in getting the 
drug in solution in water, the following formula has 
been worked out and has proved to be very convenient, 
and satisfactory: 

R Cm. or c.c. 

Thymol 25 

Alcohol q. fl. 

Glycerin 250 

M. et Sig. — Add 10 c.c. to each liter of 
water used in enema. 

This gives a finished product of approximately 1 to 
2,000 solution of the drug which, when the additional 
dilution formed by the bowel contents is considered, 
brings the actual intra-intestinal solution well within 
the antiprotozoal limits of the drug which is very actively 
amebacidal in 1 to 10,000 solution. 

There does not appear to be any particular choice 
between the various quinin salts. The bisulphate is 
freely soluble and well adapted for use. The drug may 
be used in 1 to 1,000 to 1 to 500 aqueous solution 
depending on the irritability of the bowel. One of the 

1. Thomas, J. B. : Bull. Bar. Gov. Lab., Manila, 1904. 
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principal objections to quinin is the constitutional effects 
often produced by its absorption from the bowel, par- 
ticularly in patients who are able to retain enemas for 
considerable lengths of time. 

Nitrate of silver frequently proves of decided benefit 
in solutions of from 1/10 to 1 per cent, solution in 
distilled water. 

The method of action of these and various other sub- 
stances frequently used in colonic lavage is not under- 
stood. Formerly the amebacidal properties were con- 
sidered the most important, but careful consideration of 
the morbid anatomy of the disease makes this hypothesis 
a very doubtful one. 

The parasites which are intimately associated with the 
lesions, and which therefore may be considered the most 
dangerous ones, are so buried in the tissues that there 
seems little likelihood of their contact with the solutions 
injected. These lesions are constantly discharging mil- 
lions of amebas into the lumen of the bowel, and ameba- 
cidal substances may destroy these and prevent their 
forming new lesions. It seems rational, however, to 
consider the intestinal reaction due to irritation of the 
bowel by the solutions as being probably more important 
than any direct antiparasitic property of the chemicals. 

The effect of acute inflammatory condition of the 
bowel on the chronic amebic process has been indicated 
above, and it is probable that much of the good of the 
local treatment, of whatever character, is in its irri- 
tating influence and consequent altered blood-supply on 
the mucosa of the colon. Practically all the substances 
of proved value in local treatment are irritants, and it 
is a generally recognized therapeutic fact that the prog- 
nosis of the disease is more favorable in irritable bowels 
than in the kind in which the enemas cause little or no 
pain or discomfort to the patient. Tuttle's ice-water 
injection often gives excellent results in the disease, but 
is seldom used because of the intense pain frequently 
produced by the severe reaction in the intestinal wall. 
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MISCELLANEOUS SPECIAL TREATMENT 

As is to be expected from the chronic nature and the 
lack of a definite specific cure for the disease, numerous 
so-called specifics and especially efficient methods of 
treatment have been proposed from time to time. Of 
these may be mentioned, the saline treatment, the sim- 
aruba treatment, the bismuth treatment, tannic acid 
preparations of various kinds, calomel, metallic mercury, 
various crude tropical plants and several patent medi- 
cines which have secured considerable indorsement. 

Some of the well-known chemicals of this list are of 
value in special conditions, but probably none of them 
are in any sense specifics, and all the rest of the remedies 
are useless or dangerous in the treatment of the disease. 

The effect of mercury salts in the treatment of 
amebiasis deserves further investigation. During the 
last year I have had most encouraging results from the 
use of the protoiodid of mercury in old sluggish diar- 
rheal types of the disease which reacted slowly to other 
methods of treatment. 

The drug was administered just as it would be in 
syphilis, tablets of 0.015 gm. each were given from two 
to four times a day, the quantity being determined by 
the tolerance of the patient, the symptoms of intestinal 
irritation being controlled by small doses of paregoric 
when necessary and the drug pushed to the point of 
tolerance as determined by the mouth symptoms. This 
treatment should be continued for one to three or more 
months with occasional intermissions of a few days. 

Of the sixteen patients whose records are complete 
and satisfactory, twelve were permanently free of amebas 
in from twenty to ninety days, and eight of these 
patients whose after-histories are known to me have 
remained free from amebas and from clinical symptoms 
from three to eight months after cessation of treatment. 

SURGICAL TREATMENT 

Appendicostomy and cecostomy followed by colonic 
irrigation from above downward has been recommended 
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by a number of surgeons, particularly in cases of 
amebiasis which fail to recover under other methods of 
treatment. Our experience in Manila with this form of 
treatment is very limited. Dr. McDill has performed 
appendicostomy for this purpose on several patients, but 
the results hardly have warranted a continuation of the 
procedure. With improved methods of medical treat- 
ment and the removal of the old opinion that rectal irri- 
gations do not reach the cecum, the conditions usually 
recommended before surgical interference is attempted 
are very rarely seen in our work. 

COMMENTS 

Whatever the form of treatment used in amebiasis, 
the old adage to "treat the patient rather than the dis- 
ease" applies with particular force. Amebaphobia and 
overtreatment are two important factors in preventing 
recovery. Amebaphobia may not be confined to patients, 
but too often it influences the judgment and actions of 
the physician in a way very unfavorable to the patient's 
best interest. 

Overtreatment is a very common error and comes from 
the desire to destroy all the amebas, which is practiced 
without due regard to the patient's general condition 
and is no more consistent with good therapeutics than 
it would be to employ remedies in typhoid or pneumonia, 
looking primarily to the destruction of the micro- 
organisms causing these diseases. 

It probably would be dangerous to consider any patient 
cured so long as amebas are discharged with the bowel 
contents, but with the patient in a satisfactory clinical 
condition this contingency should cause no particular 
alarm, because the accidents and complications of the 
disease are extremely rare in patients who have under- 
gone a thorough preliminary treatment and whose 
clinical condition is kept in a satisfactory state by sub- 
sequent intermittent treatment. 

As to choice of the methods of treatment, each case 
must be a law unto itself. The irrigation treatment is 
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the main reliance, particularly in what may be termed 
average or usual cases. Ipecac is particularly valuable 
in the presence of clinical dysentery and may be tried 
either alone or in combination with bowel irrigation. 
The substance used in enemas should be arbitrarily 
changed from time to time in cases where satisfactory 
progress is not being made by any one method of 
treatment. 

With proper care, the prognosis of this disease is good 
as to recovery and, while the treatment usually requires 
several months, patients in the majority of cases may 
continue their regular vocations during treatment with 
an occasional rest and diet for a few days during exacer- 
bations manifesting themselves as clinical dysentery. 

In emaciated patients with old chronic cases of long 
standing, who have had no treatment, and in cases com- 
plicated by mixed infections and otherwise, the prog- 
nosis is not so good and the treatment of the latter 
requires additional consideration. 

ABSTRACT OF DISCUSSION 

Dr. Walter Brem, Los Angeles, Cal.: For a long time I 
have looked on Dr. Musgrave as my master in the study of 
amebic infections. A monograph which he wrote with Clegg 
seven years ago first interested me in the subject. I feel, 
therefore, a certain timidity in disagreeing with Dr. Muagrave 
regarding the ipecac treatment of intestinal amebiasis. But, 
since any investigation of the treatment of intestinal amebiasis 
must be based on a careful study of a few selected cases over 
a considerable period of time following the treatment, I feel 
that there may be some excuse for my speaking. 

In Panama, Zeiler and I treated amebic infection for four 
years by irrigations. We used chiefly quinin in from 1 to 
2,500 to 1 to 250 solution, and thymol in from 1 to 3,000 to 
1 to 1,000 solution, and quinin and thymol combined. Our 
results were unsatisfactory. Two years ago, after Dr. George 
Dock published his paper on ipecac treatment of amebic dysen- 
tery, we decided to give this method a thorough test. In our 
classification of cases, we considered "amebic dysentery" a 
chronic condition, with acute exacerbations, characterized by 
diarrhea and tenesmus and the presence of blood, mucus and 
amebas in the stools. Our criterion of cure was the eradica- 
tion of the infection, and we considered this demonstrated only 
by repeated examinations of the stools over a reasonably long 
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period of time alter the treatment was discontinued. We 
apparently cured twenty-one out of twenty-two patients treated 
with ipecac. About ten of these patients were followed over 
six months and repeated examinations of the stools were made. 
Several of them were followed more than a year and there was 
no recurrence of dysentery or reappearance of amebas. 

One of our patients had amebas continuously in his stools 
for over two years. We tried every method known to us to 
rid him of the infection but failed. There were always from 
twenty to thirty amebas in each field of the low power lens at 
every examination. We finally gave this patient 120 gr. of 
ipecac in twenty-four hours. The amebas immediately disap- 
peared and there has been no recurrence in over one year. 

Another patient had a liver abscess three years before we 
saw him and had had repeated recurrences of dysentery. He 
also had had an appendicostomy performed seven months 
earlier, and at operation the cecum was found to be extensively 
diseased. Dysentery recurred seven months after the appen- 
dicostomy and one month after the postoperative treatment 
was discontinued. We then treated the patient with ipecac. 
He made a rapid recovery and on many examinations during 
five months no amebas could be found. He has remained well 
one and a half years. 

One patient we failed to cure by giving ipecac by the mouth. 
He had three recurrences of dysentery, and on his last admis- 
sion to the hospital he was emaciated and apparently dying. 
Dr. Lloyd Noland did an appendicostomy on him and 
found the intestine thickened and diseased. Dr. Noland kindly 
returned the patient to us for postoperative treatment and we 
introduced ipecac through the appendix. In three days the 
amebas had disappeared from the stools ; they did not reappear, 
and the patient made a rapid recovery. He was kept in the 
hospital as an orderly so that he could be watched and fre- 
quent examinations of his stools could be made. It is now 
five months since treatment and he is well and no amebas can 
be found. The conditions of the treatment render the case one 
of experimental value. 

We had another patient whom we failed to cure by giving 
ipecac by the mouth. We then gave it per rectum, suspended 
in starch water. There were ulcers present in the rectum and 
we had the satisfaction of seeing these gradually heal after 
the enemas were given. 

There are several chances of failure in the ipecac treatment 
of amebic dysentery and I think that these chances of failure 
are responsible for the conflicting reports that come from vari- 
ous observers. In the first place, the ipecac may be adulterated. 
In the second place, the salol coating may be so thin that it 
is dissolved in the stomach and the ipecac vomited. Third, if 
the pills are too thickly coated they may pass through the 
intestine intact without the salol coating being dissolved at all. 
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Fourth, the matter of diet is important, for if food that resides 
long in the stomach is given before the ipecac, the latter also 
is held in the stomach until it is vomited. No solid food should 
be allowed for six hours before the administration of ipecac. 

Dr. Musgrave thinks that ipecac relieves the symptoms of 
dysentery, and is of value for that reason. My experience 
leads me to believe that in addition it will eradicate the infec- 
tion when properly administered — that it is a specific for 
intestinal amebiasis, at least in the early and moderately 
advanced stages. 



THE BLOOD-PRESSURE IN PNEUMONIA 



ALEXANDER LAMBERT, M.D. 

NSW YORK 



The treatment of pneumonia is still so empiric that 
any observations which may tend to assist in the treat- 
ment of this disease are worth reporting. A few obser- 
vations on the blood-pressure in some forty-eight cases 
of pneumonia in adults are, for this reason, offered for 
consideration. The reports on the blood-pressure in 
pneumonia vary so greatly that there must have been 
heretofore great divergence in instruments used or an 
insufficient number of observations to enable any one to 
gather together into a connected whole the observations 
that have been made. Some observers class pneumonia 
as a disease with normal pressure, others as one of hyper- 
tension, and still others as one with abnormally low 
pressure. Giglioli reports some fifty cases measured 
with the Riva-Rocci instrument, and states that in favor- 
able cases the changes in pressure were slight. In severe 
cases the fall at the height of the disease on the fourth 
or fifth day was down to 80 or 90 mm. of pressure. In 
fatal cases rapid fall of pressure with dilatation of the 
heart is recorded. Others have found that a slight 
hypertension occurred during the first day or so, that 
in serious cases there was the rapid fall, the practically 
normal run of pressure in favorable cases, and that in 
favorable cases the pressure slowly returned to normal 
in convalescence. A drop down to 90 mm. of mercury 
has been considered of serious import. Gibson of Edin- 
burgh, in studying the relation of blood-pressure to 
pulse and respiration, has endeavored to make some rule 
that would be of assistance in the treatment of pneu- 
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monia, or at least could be used as a warning of a begin- 
ning lack of equilibrium in the cardiovascular circula- 
tion, or even heralding a collapse. He has concluded 
that as a general rule, the pressure in pneumonia is a 
little below normal with considerable variations through- 
out the course of the disease. The sudden fall of blood- 
pressure at the crisis has not occurred in Gibson's 
experience; hence, though reported by other observers, 
it cannot be very common. A pressure that is appreci- 
ably below normal is invariably of evil omen, and any 
considerable fall bodes disaster — and he sums up his 
experience in the following well-expressed observation: 

When the arterial pressure expressed in millimeters of 
mercury does not fall below the pulse-rate expressed in beats 
per minute, the fact may be taken as of excellent augury, 
while the converse is equally true. That is, when the pulse- 
rate per minute is higher than the pressure of the millimeters 
of mercury, the equilibrium of the circulation is seriously 
disturbed. 

C. A. Gordon has confirmed the practical value of 
Gibson's rule. 

The following observations in forty-eiriit cases of 
pneumonia have been taken with a Janeway apparatus 
in Bellevue Hospital, and there has been an endeavor 
to take a daily measuring of the systolic blood-pressure 
of each patient. This has not always been possible, but 
in the cases which are reported a sufficient number of 
observations have been taken to give a fair judgment of 
the condition of the pressure in the course of the disease. 
These cases include both bronchopneumonia and lobar 
pneumonia, there being eight cases of bronchopneumonia 
and forty of lobar pneumonia. The ages have ranged 
from 13 to 78 years. They have been taken as they came 
to the hospital, of all ages, both sexes, and all conditions 
of life such as are found in an active general hospital 
service. They include the mild and moderately severe 
as well as the fatal cases — those of patients who were 
total abstainers from the use of alcohol, who used it in 
moderation, and who used it to excess. Of the eleven 
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fatal cases which occurred, ten were among those who 
used alcohol, the other patient being a total abstainer. 
In such a small number of cases as here reported one 
hesitates to generalize, and one's observations must be 
recorded as facts and occurrences which may or may not 
be further corroborated. In the mild cases, in which 
there did not seem to be much toxemia, the disease did 
not seem to change the blood-pressure from the average 
normal in young adults, 120 to 130 ; it remained normal 
throughout their attack. In some young adults whose 
pulse remained below 120 and the blood-pressure 
remained above 105 during the disease, while there was 
no change at the crisis in the pressure, it fell below 100 
after convalescence had' set in, the pressure really being 
lower in convalescence than during the disease. These 
patients all recovered. In others the pulse remained 
below 120 and the blood-pressure below 105, and as soon 
as the crisis occurred and convalescence set in the pres- 
sure quickly and steadily rose to 120 to 130 mm. In 
no case did we see a sudden fall of pressure at the crisis. 
In some of the severe cases the blood-pressure has been 
low, the pulse, temperature and respiration very high, 
and this ratio has remained persistently throughout the 
disease. These are the cases in which Gibson's rule is 
the most noticeable and the patients are very ill and 
recover or die as the case may be. In those patients 
who recovered the pulse usually diminished in frequency 
before the blood-pressure rose. In some few instances 
the reverse occurred. In other patients neither the 
temperature nor the pulse ran very high, and the blood- 
pressure was very low, below 100; still the ratio of 
Gibson's rule did not point to a bad prognosis, that is, 
the pulse-rate remained below the millimeter pressure 
of mercury. These patients recovered and the pressure 
persisted very low in their slow convalescence. In some 
patients suffering from chronic nephritis, the blood- 
pressure remained above 150 mm. but was distinctly 
lowered by the pneumonia. Some of these patients 
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recovered and some died. In those who recovered the 
blood-pressure rose after the crisis. In other patients 
with nephritis, the blood-pressure has remained high (200 
to 180) and yet the patients have died. In the cases of 
elderly patients with arteriosclerosis and in some cases 
of chronic nephritis, Gibson's rule did not hold good, 
and yet many of these patients died. The readings of 
the blood-pressure gave no hint of the cardiac failure. 
Taking the forty-eight patients, it is interesting to note 
that twenty of the forty-eight showed Gibson's rule, and 
of these six die. Of the twenty-eight that did not show 
Gibson's rule, five died. As expressed in percentages, 
this shows that of those who showed Gibson's rule, 42.8 
per cent, died, but of those who did not show it, 17.8 
per cent. died. It is interesting to note among those 
who showed Gibson's rule that not quite half were alco- 
holics, and among those who did not show it not quite 
three-fourths were addicted to alcohol ; but then among 
those who did not show it are included the arteriosclero- 
tics and the nephritics, which further disturbs the ratio 
of blood-pressure and pulse-rate. 
In summing up the subject Janeway remarks : 

When one pictures the possible causes for variation in lobar 
pneumonia, the difference in individual reaction to the toxemia 
and in extent of lung tissue involved, the motor restlessness 
of some patients, the urgent dyspnea of others, and the great 
likelihood of an asphyxial rise of pressure where cyanosis is 
extreme, there is little wonder at these somewhat discordant 
results. 

Looking at the figures alone in print without the 
patients, the results do seem exceedingly variable and 
discordant, but from impressions made at the bed-side of 
watching the individual patient, of judging carefully the 
wisdom of this or that order for medication, and using 
the knowledge obtained from the blood-pressure as well 
as from the pulse, temperature, and respiration and gen- 
eral appearance of the patient, the impressions left are 
not so discordant as the mere grouping of types would 
seem. In the patients who were non-alcoholic, even 
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among those who had passed the resistant stage of youth, 
Gibson's rule seems to hold particularly true. With an 
undisturbed blood-pressure, and with a pulse-rate well 
below the millimeters of mercury, one may feel easy in 
mind concerning the outlook, but where the pulse-rate 
runs higher than the millimeters of mercury of blood- 
pressure, there is a very distinct warning and danger- 
sign that cannot be disregarded. After convalescence 
has set in, the pulse-rate, however low the blood-pressure 
may be, usually remains well below the millimeters of 
mercury in number. Patients who have arteriosclerosis, 
and who have chronic nephritis, are not apt to show 
Gibson's rule, but the danger of cardiac failure is none 
the less very great. In the eleven fatal cases here 
recorded, five showed Gibson's rule and six did not. One 
cannot, therefore, attribute the break-down of the cardio- 
vascular equilibrium to one cause only, as many are apt 
to do. We hear much of vasomotor paralysis in pneu- 
monia and infectious disease, and the figures here pre- 
sented undoubtedly show that it is common enough in 
pneumonia, but it is not the only cause of fatal termina- 
tion. The pressure may remain up, and there may be no 
vasomotor paralysis until a few moments before death, 
and the cause of death be due to a failure of the intrinsic 
muscles of the heart. I have often been struck, at the 
necropsy of patients who had died from what seemed to 
me a disproportionately small amount of infection in 
pneumonia, with the frequency in such cases of the 
brown friable heart muscle which seems to be summed 
up pathologically as brown atrophy. The great propor- 
tion of degenerated heart muscles in alcoholics has as 
much influence in the increased fatality of pneumonia in 
these patients as vasomotor paralysis. Of the eleven 
fatal cases here reported, one-half showed vasomotor 
paralysis, and half did not. The measurement of blood- 
pressure, therefore, will decide often the question of 
whether we should look to the heart or the blood-vessels 
to reestablish the equilibrium of the circulation. One 
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hears recently a great deal about the use of epinephrin 
in cardiac failure in pneumonia, but unless one knows 
whether it is a vasomotor paralysis with a low-tension 
pulse, or a cardiac failure with a high-tension pulse, one 
certainly cannot use it intelligently, for while it is wise 
to give it with a low tension and it undoubtedly has done 
good in many cases in which this has been the factor 
against which the epinephrin was working, it is unques- 
tionally poor judgment to use it with a patient whose 
blood-pressure is already high, and whose heart is strug- 
gling without sufficient reserve force against too great a 
strain. On the other hand, one sees a mixture of strych- 
nin, camphor and alcohol given to raise a falling blood- 
pressure. One cannot acquiesce in the wisdom of this, 
for therapeutically it is a neutral mixture. The alcohol 
will dilate the vessels and reduce the blood-pressure 
vastly more than the strychnin and camphor can raise it. 
I have heard it reported that such a mixture had been 
given all day to raise the blood-pressure, and the situa- 
tion save by epinephrin. One always wonders if the 
epinephrin would have been necessary if the alcohol had 
been left out. It is also a grave question whether alcohol 
is advisable in pneumonia until we know whether the 
blood-pressure is high or low, for if it is lower than 
normal, we certainly should not desire to further reduce 
it by such an effective means of lowering the blood-pres- 
sure and dilating the vessels as is alcohol. There are 
certainly patients with whom we are required to use all 
the means in our power, as camphor, strychnin, digitalis 
and epinephrin, to prevent a vasomotor collapse, and 
there are other patients with whom we must equally 
endeavor with vasomotor dilators to reduce the tension 
in the pulse to the amount against which an overstrained 
heart can best work and carry on its share in the equili- 
brium of the circulation. The blood-pressure instru- 
ments to-day are of such convenience that they offer the 
easy opportunity to ascertain at a visit these facts. A 
knowledge of the blood-pressure in pneumonia will often 
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be of assistance in judging of prognosis and of treat- 
ment. These are the two vital points to the patient. 

36 East Thirty-First Street. 

ABSTRACT OF DISCUSSION 

Dr. Wilder Tileston, New Haven, Conn.: With regard to 
the blood-pressure in cases of pneumonia, I do not think it has 
much value in prognosis. At a recent meeting of the Amer- 
ican Society for the Advancement of Clinical Investigation 
Dr. Sailer reported the results of a study of the blood-pressure 
in pneumonia, and he found that most cases of patients who 
died did not follow Gibson's rule. I do not think that suffi- 
cient data have been accumulated to lay down definite rules 
regarding the importance of the blood-pressure in determining 
the prognosis in pneumonia. 



IMMTTNO-DIAGNOSTICS IN INTERNAL 

MEDICINE 



WILLIAM J. BUTLER, A.M., MJX 
Attending Physician to Cook County and Frances Willard Hospitals 
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In the presence of infection certain reaction products 
are developed in the infected individual. Their devel- 
opment is excited by the infective bacteria. This 
immunizing process may be due to the action of the cells 
or of the fluids or of both. If the process more par- 
ticularly affects the cells the result is termed cellular 
immunity; if it affects the fluids, humoral immunity. 
Some of the substances formed are protective to the 
individual; others apparently have little demonstrable 
protective influence, and still others sensitize the sub- 
ject. The substances formed in humoral immunity may 
be divided into: (1) agglutinins, (2) precipitins, (3) 
complement-binding substances and (4) opsonins. 

The demonstration of these substances forms the 
basis of the serum reactions which have attained so 
much importance in recent years. The detection of 
agglutinins attained its greatest importance in the diag- 
nosis of infections caused by typhoid, paratyphoid, and 
colon bacilli, in which they are specific. Strictly speak- 
ing, the latter term must be used in a relative sense, as 
normal serums possess a certain amount of agglutinins 
and it is only their demonstration in relatively high 
dilution that renders the reaction specific. 

The complement-binding principle of Bordet has 
received many applications to diagnosis, the most impor- 
tant of which is the serum diagnosis of syphilis. While 
numerous modifications of this method have been pro- 
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posed, the original method of Wassermann still remains 
the most reliable. While the test requires for its proper 
performance the skill of a trained laboratory worker, 
the interpretation of the results should always be in 
the hands of the clinician, who should possess for this 
purpose a broad knowledge of immuno-diagnostics. This 
test is not only useful for the initial diagnosis of syph- 
ilis or for determining the presence of that disease in 
doubtful cases, but it has many applications as an aid 
to prognosis and treatment during the course of the 
affection. 

It is quite remarkable that this reaction is not more 
frequently employed in controlling the treatment and 
management of syphilitics. One of the strongest claims 
for the specificity of salvarsan was the fact that it con- 
verted positive Wassermann reactions into negative ones. 
I am fully convinced that if syphilitics were properly 
managed in this age, serious recurrences and para- 
syphilitic diseases would be reduced to a minimum. 

However, when used to control the treatment of 
syphilitics, this reaction should be properly understood. 
One negative reaction does not mean that the patient 
has been cured of syphilis. This, unfortunately, has 
been considered sufficient, especially since the introduc- 
tion of salvarsan. Just how often a patient should be 
examined after giving a negative reaction will of neces- 
sity remain more or less speculative. In the first year 
I 6hould not regard a negative reaction as an indication 
to suspend treatment, but I should wish to know by an 
occasional examination, say every other three months, 
whether the reaction was still negative; in other words, 
whether the treatment was being pushed sufficiently. 
This would apply equally in the second year, with but 
few and short intermissions of treatment. The inter- 
missions might be lengthened in the third and fourth 
years. Every time the reaction is found it means, as 
pointed out in my first paper, 1 active syphilis ; and calls 

1. Butler: Serum Diagnosis of Syphilis, New York Med. Jour., 
Nov. 30, 1907. 
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for specific treatment. When the reaction persists under 
treatment over an indefinite period, it means active lues 
with all its possibilities and its resistance to treatment. 

Passing over the various applications of this and 
similar principles to the diagnosis of such diseases as 
echinococcus infection, cancer, etc., I wish to take up 
the consideration of the diagnosis of tuberculosis by 
means of immuno-reactions and particularly by an 
application of the complement-binding principle. 

Interest in the tuberculin reaction has been materially 
increased since the discovery of Pirquet, who found that 
individuals who had once suffered from a tuberculous 
infection or were at the time affected with tuberculosis, 
would react locally to the application of Old Tuberculin 
by the method of vaccination. This reaction is the first 
example of the use of such immuno-diagnostic methods 
for the diagnosis of tuberculosis. Following this dis- 
covery of Pirquet, a variety of vaccination methods have 
been devised, such as vaccination in the conjunctiva, 
hence the ophthalmic reaction, the percutaneous method, 
etc. 

Tn regard to the subcutaneous reaction, pome interest- 
ing observations were published by Franz. He found, 
on examining 400 men of a Bosnia regiment which 
came from a tuberculous district and whose members 
were in the first year of the service, that 61 per cent, 
reacted positively to Old Tuberculin. He examined a 
Hungarian regiment from a section with little tubercu- 
losis and found that 38 per cent, of them gave positive 
results. Only a small number of the reacting individ- 
uals were demonstrably tuberculous, while a number of 
the non-reacting individuals were tuberculous. While 
these statistics might argue strongly against the speci- 
ficity of the tuberculin subcutaneous reaction, there is 
no doubt of its value in suspected tuberculous cases in 
the hands of competent observers. We may say that 
whatever the subcutaneous method lacks in decisive diag- 
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noetic value for tuberculosis, the other methods do not 
possess; notwithstanding this, great claims are made 
for the efficiency of the ophthalmic reaction in active 
tuberculosis. There is, likewise, no doubt of its being 
a valuable aid in the diagnosis of tuberculosis; that it 
is not a decisive differential diagnostic recourse is 
generally recognized. 

The skin reaction of Pirquet is a specific tuberculin 
reaction, but the tuberculous process may have healed 
out years before; as a consequence, this test is of little 
value in diagnosing an active process, except during 
infancy, although a strong reaction may at times lend 
additional weight to a diagnosis. 

The occasional unfavorable effects of the subcutaneous 
injection of Old Tuberculin, together with the uncertain 
value of tuberculin reactions, show the desirability of a 
test devoid of these two objections. Efforts have already 
been made in this direction. They have been directed 
toward the demonstration of specific substances in the 
blood of tuberculous patients. The antibodies that have 
been investigated are agglutinins and complement-bind- 
ing substances. Arloing and Courmont were the first 
to report on agglutinins in tuberculous cases. They 
found that the serum and serous exudates of manv 
tuberculous patients agglutinated tubercle bacilli. This 
serum test has not been much tried out, evidently 
because it has fallen short of tuberculin reactions in 
simplicity and results. 

Bordet, in his studies of Pfeiffer's phenomenon, dis- 
covered a new principle in immunity, namely, that of 
complement fixation. He was able to show by an indirect 
method, in which a hemolytic system was employed, the 
presence of complement-binding antibodies. 

By means of this method he found that the blood of 
guinea-pigs which had been immunized with killed 
tubercle bacilli contained an antibody that would unite 
with an emulsion of tubercle bacilli as antigen and bind 
complement. 
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The discovery of Bordet opened up a great field for 
investigation into the presence of antibodies in body 
fluids by this method, and from this investigation the 
syphilis rection ultimately developed. 

Wassermann and Brack investigated extracts of tuber- 
culous tissue for tuberculin and antituberculin and 
found both. They believed that there existed a direct 
association between tuberculin treatment and antituber- 
culin in the blood of tuberculous patients. They 
observed that tuberculous individuals who had no com- 
plement-binding antibodies reacted strongly to tuber- 
culin, while those that had them failed to do so. From 
this, Wassermann originated an ingenious theory in 
explanation of the tuberculin reaction. He asserted 
that when antituberculin was present, it neutralized in- 
jected tuberculin and consequently no reaction occurred. 
If it was not present the circulating injected tuberculin 
was attracted into the diseased focus by antituberculin, 
with which it united and took up complement, thus 
causing local congestion and the general reaction. 

Wassermann's and Brack's experiments were con- 
firmed by Liidke and Citron; other workers, however, 
were unable to do so. Weil and Strauss, Czastka, Wolf- 
Eisner and Ascher, Cohn, and Butler and Mefford were 
unable to find any parallelism between complement- 
binding antibodies and tuberculin reactions, or between 
opsonins and the latter. All seem agreed, however, 
that they were able in a considerable number of cases to 
show complement-binding antibodies in the serum of 
tuberculous patients. 

In association with my assistants, Drs. William E. 
Putz and Nora Johnson, I have undertaken an investi- 
gation into the serum diagnosis of tuberculosis on the 
basis of complement deviation. The majority of the 
patients were selected from the second and third stages 
of the disease, including, however, a number of sus- 
pected cases. 

The technic employed in this work is that used for 
complement-deviation reactions. For antigens, the 
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various tuberculins were used, including bacilli emulsion. 
Old human tuberculin was chiefly used. My previous 
experiences with it were not satisfactory; in fact, its 
action at times was so erratic as to raise the question 
of specificity of the reaction. 

To avoid this difficulty in subsequent experiments we 
used human bacilli emulsion as antigen. It is neces- 
sary to titrate it carefully and also to repeat titrations 
before each te6t in order that it shall not be used in 
more than half the amount of inhibiting quantities. 
We also used bovine bacilli emulsion, titrating it in the 
same manner. 

The serums are obtained in the usual way and 
inactivated to 56 C. for one-half hour. This is abso- 
lutely essential, as we convinced ourselves that active 
serums could not be used for this reaction. And as a 
matter of fact, the original reaction calls for inactiva- 
tion. Active serums frequently contain anticomple- 
mentary substances. They may show inhibiting prop- 
erties without the antigen. In the presence of antigen 
this mav be increased evidentlv from a summation of 
inhibiting factors. 

In regard to the employment of active serums for 
their complement, we can also state from experience 
that the content in complement of different serums is 
variable and absolutely unsuitable for the reaction. 

In our first examinations we put through three dif- 
ferent tests with all serums. In the first the serums 
were inactivated and guinea-pig serum added for com- 
plement. In the second the serums were not inactivated, 
but fresh guinea-pig serum was also added. In the third 
the serums were used in active state, but no additional 
complement was used. 

We found that the first series would work out satis- 
factorily, the second series was erratic on account of 
anticomplementary substances, above referred to, and 
the third series showed little or no hemolysis in prac- 
ticallv all tubes. 
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Fresh guinea-pig serum wag used as complement and 
rabbit antisheep amboceptor and sheep's corpuscles were 
employed as the hemolytic system. Emory speaks of 
non-tuberculous serums anchoring complement in the 
presence of bacilli emulsion, the chief difference between 
non-tuberculous and tuberculous serums being in the 
latter absorbing complement in shorter time. We are 
not able to confirm this observation. 

The protocol of a reaction would read as follows: 



T.B. Bacilli Patient's 
Emulsion Serum 


Guinea- 
Pig 
Serum 


Anti- Sheep 
Sheep Corpuscles, 5% 
Amboceptor Suspension Hemolysis? 


0.05 0.1 


0.1 


0.002 


1 No 


0.05 0.2 


0.1 


0.002 


1 No 


0.025 0.1 


0.1 


0.002 


1 No 


0.025 0.2 


0.1 


0.002 


1 No 


0.05 


0.1 


0.002 


1 Yes 


0.025 


0.1 


0.002 


1 Yes 


0.4 


0.1 


0.002 


1 Yea 



The quantity of antigen and amboceptor employed 
are, of course, variable and depend entirely on their 
strength. It is necessary to titrate the antigen and 
amboceptor before each test. Therefore, the above is 
simply a diagramatic representation of the amounts used. 

The amboceptor should be used in twice the strength 
sufficient to hemolyze the corpuscles in fifteen to twenty 
minutes. 

In making the reaction, the tubes must be closely 
watched after being finally placed in an incubator. A 
reading should be made as soon as the controls on the 
hemolytic system, tuberculin and a few known controls 
hemolyze. The degree of inhibition of hemolysis varies 
from 1 to 4. Eventually in practically all instances the 
hemolysis will be complete, but the delay in hemolysis 
with tuberculous serums is striking in contrast to the 
promptness with which the controls hemolyze. 

We examined the serums of 100 cases. Sixty-five of 
these were tuberculous or suspects. The remainder were 
control cases, consisting chiefly of acute infections, as 
pneumonia, erysipelas, typhoid fever, catarrhal jaundice, 
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influenza, etc. The patients from whom the specimens 
of blood were obtained were in the tuberculous depart- 
ment and medical wards of the Cook County Hospital 
and in my Willard Hospital clinic. 

Of the tuberculous cases, 72 per cent, gave a positive 
reaction with human tubercle bacilli emulsion as antigen 
and 23 per cent, gave a positive result with bovine 
emulsion as antigen; in only one instance did we get a 
reaction with bovine emulsion and not with human. 
Of the thirty-five controls, three gave a reaction with 
human tubercle bacilli emulsion. One of them was a 
pneumonia, another an influenza and the third case 
was one of rheumatism. One control gave a reaction 
with the bovine emulsion. 

In one case of cancer and one of chronic nephritis, 
the heated serums as well as the inactivated serums with 
antigen inhibited hemolysis to some extent. This is 
an experience, above referred to, that we frequently 
observed with active serums in general and not infre- 
quently in cancer serums which had been inactivated. 

Becollecting what the first experiences with the lues 
reaction were, we have every reason to feel encouraged 
with these results and fully believe that this reaction 
will be brought to a high degree of efficiency in the 
diagnosis of tuberculosis. 

3220 West Jackson Boulevard. 

ABSTRACT OF DISCUSSION 

Db. F. M. Pottengeb, Monrovia, Cal. : It is very interesting 
to note the difference in the attitude of both the profession 
and laymen toward the two diseases, syphilis and tuberculosis. 
If a Wassermann is found on a patient he is willing, and is 
at once advised to have treatment for syphilis. If a positive 
tuberculin test is found, in the absence of clinical symptoms, 
we simply say that an infection is present, but as a rule take 
no steps to cure it. I believe that the time will soon come 
and is now almost here when the treatment of tuberculosis 
will consist in hunting out these early infections and treat- 
ing them without delay. We know that practically every 
child is infected with tuberculosis before his fifteenth year. 
If these cases were sought outsat this time they could easily 
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be healed and the healing would result, according to animal 
experimentation, in a considerable degree of immunity, which 
would protect the patient in after years. I believe the future 
cure of tuberculosis will consist in early diagnosis and early 
treatment and that it will fall into the hands of those who 
treat children's diseases. If we are successful in our efforts 
to cure tuberculosis we must employ every means possible to 
diagnose and treat the disease early. I hope that Dr. Butler's 
method will be able to show definitely the presence or absence 
of active tuberculosis. If so it will be a great advance. 

Db. William J. Butler, Chicago: In the employment of 
the tuberculin reactions, with the exception of the subcu- 
taneous test, we should remember that they are not decisive 
diagnostic tests for active tuberculosis. We can also say 
that the subcutaneous test, where positive, is not decisive 
unless we can demonstrate evidences of activity in the sus- 
pected focus of infection. The statistics of Franz, above cited, 
as well as personal experience, substantiate the latter state- 
ment. Individuals with healed-out foci of tuberculosis may 
react positively to any method of inoculation with tuberculin. 
Under these conditions a positive reaction would not mean 
active tuberculosis and would not therefore call for treatment. 
In view of the fact that the tuberculin reactions are not 
decisive differential diagnostic measures, except under the con- 
ditions above mentioned, it is hoped that the investigations 
into the antibody content of the blood during an active immun- 
izing process, that is, active tuberculosis, may help to dispel 
the present uncertainties. 
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INFANTILISM IN PITUITABY DISEASES* 



ALBION WALTER HEWLETT, M.D. 

AWN ABBOB, MICH. 



Since the appearance of Frohlich's paper 1 in 1901, it has become gen- 
erally recognized that tumors in or near the pituitary gland may cause 
disturbances of body growth and general metabolism which are quite dis- 
tinct from acromegaly and gigantism. Frankl- Hochwart 2 has recently 
collected and analyzed the findings in 155 pituitary affections of this 
character. The symptoms present may be roughly divided into two classes : 
those due to the mechanical effects of the tumor and those which seem to 
be due to an altered internal secretion. To the former group belong the 
headache, vomiting and visual disturbances. The most characteristic of 
these, primary optic atrophy and unilateral or bilateral temporal hemi- 
anopsia, are due to direct pressure on the optic chiasm or nerves. To the 
latter group belong the sexual disturbances (retarded sexual development, 
cessation of menses, etc.), the obesity, the stunted growth, and possibly 
the occasional diabetes insipidus. These are due, in part at least, to a 
diminished secretion of the anterior lobe of the gland (hypopituitarism).* 

REPORT OP CASES 

Owing to the general interest in this group of conditions and to the 
fact that they are probably more common than is generally supposed, 
it seems advisable to report the following case histories, even though the 
diagnoses were not confirmed at autopsy or operation. The clinical pic- 
tures presented by the first two patients are so characteristic as to leave 
little doubt concerning the nature of the trouble. The third, a doubtful 
case, is reported because the effect of lesser changes in the pituitary secre- 

'From the Department of Internal Medicine, University of Michigan. 

1. FrOhlich, Alfred: Ein Fall von Tumor der Hypophysis cerebri ohne 
Akromegalie, Wien. klin. Rundschau, 1901, xv, 883, 906. 

2. Frankl-Hochwart, L. f v.: Die Diagnostik der Hypophysistumoren ohne 
Akromegalia, Wien. med. Wchnschr., 1909, lix, 2127, 2258, 2326. 

3. dishing, H.: Partial Hypophysectomy for Acromegaly, Am. Surg., 1909, 
cl, 1002; Biedl, A.: Innere Sekretion, Berlin and Wien, 1910. 
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tion is but little understood and because it is probable that in this patient 
we are dealing with a mild form of chronic hypopituitarism. 

Case 1. — History of brain tumor. Blindness due to primary optic atrophy. 
Retarded growth. Sexual infantilism. Obesity. Diabetes insipidus. 

History. — The patient was a young man, aged about 27; family history 
negative. Between the ages of 5 and 9 years he had the typical symptoms of 
brain tumor, with severe headaches, vomiting, marked emaciation, and gradually 
developing dimness of vision which progressed to complete blindness. At this 
time also he began to suffer from polyuria. At about the age of the headaches 
and vomiting disappeared, the patient began to increase in weight, and since 
that time he has been excessively fat. He has never shown the slightest indica- 
tions of sexual development. 

Examination. — The patient presented the general appearance of a blind, fat 
boy (Fig. 1); height in stocking-feet 4 ft. 9% in.; head fairly large; supra- 
orbital ridges not well developed; lower jaw rather small. Hie teeth were 
crowded together on both jaws. No marked disproportion existed between the 
length of the body and that of the extremities. There was marked genu valgum 
(Fig. 2). The hands were small and chubby, with delicate tapering Angers 
(Fig. 4). The feet were also very small and there was flat-foot on both sides. 

The fat over the whole body was increased, the weight being 166% pounds. 
Deposits of fat were especially marked in the mamma, buttocks, abdomen, 
and above the symphysis pubis (Figs. 1, 2, 3). These gave the figure a feminine 
appearance. The penis was very small and almost covered by the mass of fat 
about the mons veneris. The scrotum was small and buried in fat. Both 
testicles were of infantile type, the left being descended normally, the right felt 
at the external ring. 

The hair over the head was normal; over the body, it was very fine and soft. 
No beard had ever developed and only a few coarse hairs were present in the 
axillffi and about the pubes. The skin was soft and delicate. The voice was 
high-pitched and of a melodious quality. The patient presented many emotional 
characteristics of childhood, being affectionate, buoyant, but inclined at times 
to discouragement and weeping spells. His general intelligence and intellectual 
development were good, and, in spite of his blindness, he was able to manage a 
small business very successfully. 

Since childhood the urine had always been increased in amount; at times, 
according to the patient's statements, reaching eight or more quarts a day. 
Repeated examinations of the urine showed a specific gravity which did not vary 
from 1,003 to 1,004. The urinary examinations were otherwise negative. 

The eyes were completely blind. An examination showed : "Both pupils slightly 
dilated, the left one more than the right. Neither react to light, the light 
perception being nil. Some nystagmus is present, probably due to inability to 
Ax objects. Extrinsic eye-muscles normal. Ophthalmologic examination shows 
clear media. The fundus is somewhat over-pigmented, but probably not patho- 
logically so. Both nerve-heads show clear margins and are bluish-white in 
color. The objective picture is that commonly seen in primary optic atrophy. 
The vessels show no evidence of pressure." 
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Two attempt* were made to obtain radiographs of the skull but the plates 
were not good. As the patient complained of headache after having been exposed 
to the op-ray, no further efforts in this direction were made. Plates of the hands 
showed complete fusion of the metacarpal and phalangeal epiphyses. The lower 
epiphyses of the ulnar and radius were also fused but the lines of fusion were 
plainly visible and were indicated by notches on the edges of the radii so that the 
fusion was probably recent and considerably delayed beyond the normal. 4 

The history of brain tumor, the stunted growth, optic atrophy, 
obesity, sexual infantilism and diabetes insipidus leave no doubt as to the 
presence of a tumor in or near the pituitary gland producing symptoms 
recently attributed to hypopituitarism. The patient took the powdered 
anterior lobe of the hypophysis, 15 gr. (1 gm.) a day, for over a month 
but without marked effect. More recently he has been given the pow- 
dered thyroid glands, but after about two weeks he complained of pains in 
the head, dizziness and apprehensive sensations which led to a discon- 
tinuance of the medication. 

Case 2. — Since the age of IS, periodic headaches with vomiting. Mild sexual 
infantilism. Adolescent height and figure. Bitemporal hemianopsia, with 
primary optic atrophy. Bony changes in the region of the sella turcica. 

History. — A man, aged 40, first entered the University Hospital at Ann 
Arbor, July 7, 1910, complaining of dimness of vision, constipation, palpitation 
of the heart and general weakness. His family history was negative, except that 
one sister was suffering from a nervous trouble. Patient had had the ordinary 
diseases of childhood. He denied venereal infection. As a child he had gone to 
school and had had no difficulty in keeping up with his classes. At about the 
age of 13 he began to suffer from periodic headaches which were usually 
associated with vomiting, coming on one or two hours after the onset of the 
headaches. These headaches often seemed to be precipitated by hard work, but 
they came at fairly regular intervals of one to two months. His habits had 
been good; he had used alcohol rarely and had not used tobacco, tea, or coffee. 
He had had occasional nocturnal emissions between the ages of 14 and 20, but 
none since then. He had never married and had never had sexual intercourse. 

The present trouble, in his opinion, dated back three or four years. During 
this time the headaches had increased greatly in severity, but the associated 
vomiting had lessened so that at the time of admission he rarely vomited. The 
headaches usually centered about the frontal region, extending down over the 
eyes. His sight began to fail about two years previously and the failure had 
gradually increased. He had become constipated, nervous, and inclined to isola- 
tion. Six years before he was advised to drink large quantities of water and 
he believed that in the last year he had been unusually thirsty. The patient 



4. Rotch, T. M., and Smith, H. W.: A Study of the Development of the Epi- 
physes of the Hand and Wrist for the Purpose of Classifying the Cadets at An- 
napolis, Tr. Assn. Am. Phys., 1910, xxv, 200. 
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left the hospital July 13, but returned Nov. 19, 1919, stating that his headaches 
had become more troublesome and that he had had some discomfort in the 
epigastrium without nausea or vomiting. His sight had fluctuated considerably, 
but had become worse on the whole. 

Examination. — Dec. 2, 1910, the patient appeared to be a short, slender and 
delicately proportioned man with a figure resembling that of a male adolescent 
(Figs. 5 and 6). Height in stocking-feet was 5 feet 2 inches, weighed 76 pounds. 
The head was well formed, the thoracic spine showed a slight kyphosis, the hands 
(Fig. 7) and feet were relatively long and slender. The skin over the face and 
hands was sallow, yellowish, dry and scaling; over the covered parts of the 
body it was soft and rather delicate. The cheeks and lips showed a few thin, 
colorless hairs; the hair over the body was fine and colorless; and there was 
almost an entire absence of axillary and pubic hairs. The penis appeared 
normal; the testicles were small and rather soft. The patient seemed nervous 
and emotional. The pupils were equal and reacted well to light and moderately 
well on accommodation, there being no paralysis of the extra-ocular muscles. 
The vision was so diminished that the patient could hardly count fingers. 
Ophthalmoscopic examination in the university eye clinic showed a primary- 
optic atrophy. The visual fields, as determined by a lighted candle, showed a 
bitemporal hemianopsia (Fig. 8). The general strength was diminished but 
there was no definite paralysis and no disturbances of cutaneous sensation. The 
tendon reflexes were everywhere active, the skin reflexes not increased. The 
thyroid gland was neither seen nor felt. Lungs, heart, and abdomen were 
negative. A single blood-pressure determination on the first admission gave a 
systolic pressure of 110, but on the second admission it was taken repeatedly 
and was constantly low, ranging from 84 to 87. Wassermann reaction, gastric 
analyses, and microscopic stool examinations were negative. The urine, of which 
1 to 2 liters were passed daily, showed a constantly low specific gravity, the 
average of twelve examinations being 1,006, with 1,004 and 1,010 as extremes. 
A restriction of liquids for a week did not raise the specific gravity. Two 
radiographic plates (Fig. 9) taken transversely across the head showed an 
absence of the shadows normally cast by the bones surrounding the sella turcica. 
Plates of the hands, wrists, elbows and knees showed completed fusion of the 
epiphyses. The possibilities of operation were discussed with the patient but he 
declined on account of the danger and our inability to promise a restoration of 
sight. 

Case 3. — Retarded sewual development. Small frame. Large sella turcica. 

History. — A man, aged 52, came to the University Hospital at Ann Arbor 
April 24, 1911, complaining of stomach trouble. His family history was negative. 
He had four brothers, all of whom were of average height, ranging from 5 feet 
7 inches to 5 feet 9 inches. The patient had never been very robust. Up to the 
age of 16 he had progressed normally in school but at that time he had an 
illness which was diagnosed as spinal meningitis and which interrupted his 
schooling. His first definite sexual feelings and first seminal emissions occurred 
at about the age of 30 years. This was followed by a period of masturbation, 
and since then by subnormal sexual impulses. The patient had never married 
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and had never had sexual intercourse. He had always had more or less indi- 
gestion with intestinal disturbances. He was in the hospital in 1906, at which 
time the diagnosis was made of neurasthenia, chronic gastritis, pigeon breast, 
and ulcerated septum. He entered again on account of epigastric distress after 
meals, belching of gas, and irregularity of bowels. Physical and laboratory exam- 
inations failed to show any definite organic cause for these complaints. 

Bwaminatio*. — The patient was a short man, 5 feet 2% inches in his stocking- 
feet, weight 91% pounds without clothes (Fig. 10). Like the preceding patient 
he was delicately built; the bones were small and slender; the hands relatively 
long and slender. The chest was rounded and was asymetrical, with a markedly 
protruding sternum. There was slight kyphosis in the upper thoracic spine. 
The skin of the face was deeply tanned and much wrinkled. The hands were 
cyanotic. The skin over the exposed parts of the body was dry and scaly; over 
the covered parts normal. The growth of hair was normal; the external geni- 
talia rather small; knee-jerks were active; Wassermann reaction negative. The 
specific gravity of the urine was 1,012; quantity was not increased. Examina- 
tion of the eyes in the eye department of the University Hospital showed a slight 
general limitation of the visual fields due to cortical cataracts. The optic nerves 
were rather pale, with arteriovenous compression. A radiograph of the skull 
showed a sella turcica somewhat larger than normal and characterised especially 
by an absence of the shadow of the tuberculum sells, and by a wide entrance from 
above into the fossa (Fig. 11). 

We are indebted to the French school for numerous studies and 
discussions on the nature of infantilism. Various definitions for the 
condition have been proposed. Some would limit it to the persistence 
of childish or infantile characteristics in older people, while others prefer 
the more general conception of a "persistence in a given person of charac- 
teristics, bodily and mental, which belong to one of less advanced age/' 
The Brissaud type of infantilism in which the characteristics of infancy 
or early childhood are especially retained is described as follows : "Round, 
chubby face, lips projecting and plump, small nose, smooth face, fine clear 
skin, fine hair, eyebrows and eyelashes scant, eyes prominent, large round 
cheeks, infantile face and head, skeleton under-developed, neck short and 
chubby, body long and cylindrical, abdomen prominent, limbs round and 
large, layer of fat over the whole body, infantile pelvis, lumbar lordosis, 
rudimentary sexual organs, no hair except on head, high-pitched voice, 
thyroid small, mind slow, retardation of ossification, absence or retarda- 
tion of second dentition/ 9 My first patient showed many points in 
common with this description of the Brissaud type of infantilism. 5 In 
him development had been arrested early in life and he showed many of 



6. Brissaud: L'infantilisme vrai, Nouv. iconog. de la Salpetriere, 1907, xx. 
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the bodily, mental and sexual characteristics of childhood. Brissaud 
would attribute such arrested development to an insufficient thyroid 
secretion, but it seems certain that this conception is too restricted and 
that other causes may be operative. So far as hypopituitarism is con- 
cerned it is possible, of course, that this may influence the thyroid secre- 
tion or that it may be secondary to a thyroid disease, for the two glands 
bear an intimate relation to each other. According to Frankl-Hochwart, 
however, constant anatomic changes have not been demonstrated in the 
thyroids of patients with this type of pituitary disease, and the unusual 
intelligence of the first patient would speak against a marked thyroid 
insufficiency in his case. 

The bodily development of the second patient differed from that of 
the first chiefly in the absence of obesity and in. the general appearance 
of adolescence rather than of childhood. The infantilism in this case 
bore a general resemblance to that which usually goes under the name of 
the Lorain type, and has been described as follows : "Small stature, deli- 
cately-formed, slender skeleton, skin soft and pale, large shoulders, lower 
extremities long and slender, trunk relatively small, infantile sternum 
and pelvis, epiphyses normally united, no fat, abdomen normal, finely 
chiseled face, voice high, neck long, genital atrophy, absence of or slight 
secondary sexual characteristics." It has been claimed that these two 
types of infantilism are essentially different and that in the Brissaud, the 
fusion of the epiphyses is delayed, while in the Lorain type the fusion 
occurs at the normal time or prematurely. The value of this criterion has 
been shaken by the fact that in some cases of the Lorain type epiphyseal 
fusion has been retarded. 6 It would seem that the two are not essentially 
different but that in the Brissaud type development is arrested at an 
earlier stage than in the Lorain type, due either to an earlier onset or to 
a more severe causative agency. 

The Lorain type of infantilism appears to be rather unusual in 
pituitary disease, possibly on account of the frequent development of 
obesity which would mask its characteristic features. However, in one of 
Levi's* patients and in that described by Lemann and Van Wart,* typical 
Lorain infantilism was associated with presumable disease of the pituitary 
gland. It is important to note this occurrence because it serves to indicate 

6. Levi, E.: Contribution a Petude de l'infantislisme de type Lorain, Nouv. 
iconog. de la Salpetriere, 1908, xxi, 297. Lemann, Isaac I., and Van Wart, Roy 
M.: A Case of Infantilism with Absence of Thyroid and Tumor of Pituitary, 
The Abchives Int. Med., 1910, v, 619. 
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that the same group of causes may give rise to the different types of 
infantilism. Frankl-Hochwart believes that when pituitary disease occurs 
in early life obesity is more common than when it begins later, but 
this rule is subject to numerous exceptions. In my second patient a mild 
type of hypopituitarism occurring just before adolescence was probably 
sufficient to stunt the growth and to retard sexual development without 
inducing obesity. In the third patient the diagnosis is not well estab- 
lished, but the enlargement of the sella turcica and the general resem- 
blance to the second patient suggest that we are dealing here with a mild 
form of hypopituitarism. 

The first patient showed a typical diabetes insipidus, with very large 
quantities of urine and a constantly low specific gravity. Frankl-Hoch- 
wart found this condition mentioned in 7 per cent, of the cases which 
he investigated. On the other hand, diabetes mellitus was very rare in 
his series, much more so than among the collected cases of acromegaly. 

We are quite ignorant as to the precise nature of the diabetes insipidus 
which occurs in pituitary disease. It has been shown that the posterior 
and middle lobes of the gland may increase the flow of urine, 7 and it ia 
possible that an overaction of this portion of the gland may be associated 
with a diminished activity of the anterior lobe. Possibly, however, the 
diabetes insipidus results from nervous impulses excited by an irritation 
of structures at the base of the brain. In my second case, the urine was 
not increased markedly in amount, varying between 1 and 2 liters per 
day during his stay in the hospital. The examinations, however, were 
interesting in that they showed a constantly low specific gravity which 
averaged 1,006 and never exceeded 1,010. E. Meyer 8 has shown that in 
true diabetes insipidus the kidney is unable to secrete concentrated urine, 
and I found that even though this patient took less than 500 c.c. of liquid 
per day, the specific gravity of his urine was not raised. Unfortunately 
it was not possible to make an accurate metabolic study. 

CONCLUSIONS 

1. The infantilism associated with disease in or near the pituitary 
gland may resemble either the Brissaud or the Lorain type of infantilism. 

2. A constantly low specific gravity of the urine in patients with such 
disease may be the equivalent of a mild diabetes insipidus. 

902 Baldwin Avenue. 



7. Sch&fer: The Functions of the Pituitary Body, Proc. Roy. Soc. Biol., lxxxi. 

442. 

8. Meyer, E.: Ueber Diabetes insipidus und andere Polyurien, Deutsch. Arch, 
f. klin. Med., 1904, lxxxiii, 1. 
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Oppenheim 1 described in 1900 a remarkable disease in children the 
chief symptom in which is a hypotonia or even atonia of the muscles, 
combined with a corresponding diminution of the tendon reflexes. There 
is limitation of active movement varying in degree. In the most marked 
cases the extremities lie motionless and apparently paralyzed. On close 
observation contractions may be brought out in some or many of the 
muscles, but these are weak and without locomotor effect. In one of his 
cases the affection involved not only the muscles of the extremities, but 
those if the neck and trunk also. The condition is always more marked 
in the lower than in the upper extremities and the muscles supplied by 
the cranial nerves are not affected. Electrical stimulation shows a 
quantitative diminution of contractility up to its complete disappearance. 
There is no reaction of degeneration and no loss of sensibility. The 
joints are abnormally movable owing to the flaccidity of the mtiscles. 
It is a congenital affection, but it does not usually attract attention 
immediately after birth. He considers that it consists essentially in a 
retarded development of the muscles, and it tends to betterment or 
recovery. He did not, however, exclude the possibility of an involvement 
of the nerves or of the anterior horn cells. The muscles may be flaccid 
and soft, but they are never atrophied. 

Cask. — History. — M. G., aged 6 months. The father was addicted to alcohol 
and was intoxicated at the time of conception and at intervals during the 
mother's pregnancy. During pregnancy the mother was well, but much worried 
and distracted over her husband's condition. There have been no miscarriages. 
The child of a previous pregnancy is healthy. The previous history of the mother 
is negative. The child, male, was born normally April 3, 1910. Fetal move- 
ments were felt during pregnancy and were quite as lively as those of the normal 
baby of the previous pregnancy. When the baby was three weeks old, the mother 
noticed that he seemed unusually limp, but was re-assured by the obstetric nurse 
in charge. When six weeks old, the mother noticed a dropping of one hand and 
that the hands seemed weak and limp and were not moved as freely as they 
ought to be. At this time she consulted a physician who said the condition was 
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due to weakness, that the breast milk was probably not agreeing with the baby 
and advised that it be taken off the breast. When the baby was two months old 
he was seen by Dr. Howland of New York who noted a marked atrophy of the 
muscles of the trunk and extremities, and deformity of the chest. The baby 
seemed to improve somewhat, at one time being able to move his arms, but later 
this power disappeared. He has never been able to move his legs at the hips, 
knees or ankles, but could make slight movements of the toes and fingers. He 
has never been able to sit up or to hold up the head. The mental development is 
normal. The breathing has been labored since the baby was three weeks old and 
this has grown progressively worse. On September 3 the baby caught cold and 
since then the trouble in breathing became worse, with choking spells from mucus 
accumulation. To give relief the adenoids were removed on September 24. The 
breathing was somewhat improved by the operation, but has lately become as bad 
as before. The weakness increased until he could no longer nurse from the 
breast or bottle and has to be fed with a spoon. The baby gained weight up to 
the time of the adenoid operation, but since then has lost. 

Physical Eaoamination. — October 3. Poorly developed and poorly nourished 
baby. The cranium was square, the forehead prominent; the fontanels depressed 
but of normal size; the mouth, tongue and throat were normal. There were no 
teeth. The pupils were equal and reacted normally. The respiration was irregu- 
lar, labored and wholly diaphragmatic, but not notably accelerated. The chest 
showed marked increase in anteroposterior diameter. The heart, lungs, and 
abdomen were normal. The baby was entirely unable to hold up his head and 
there seemed to be a complete flaccid paralysis of the trapezius muscle. The 
upper extremities were not moved at all from the shoulder and very feebly at 
the elbow and wrist. The hands hung over in flexion when the arm was held 
upright. There appeared to be a flaccid paralysis of the shoulder girdle muscles 
with marked atrophy, particularly of the pectoralis. There was slight atrophy 
of the muscles of the extremities. The knee-jerk was absent. 

From this time until death, October 23, the condition gradually became worse, 
although there were temporary ameliorations. There was increase in the mucus 
accumulations and in the fits of choking, and the child died in one of these 
attacks. 

Autopsy. — The body was that of a somewhat emaciated, male infant; the 
body length corresponding to age; the weight below the average; no rash on 
surface of the body; all the tissues were very soft and flabby to the touch; no 
rigor mortis; all the joints were extremely flaccid and movable. The bones of 
the extremities were easily felt through the soft tissues; no edema; the skin was 
normal. The subcutaneous fat was small in amount, soft and somewhat edema- 
tous. The muscles of the neck were thin but of normal color and consistency. 
The pectoral muscles and all the muscles of the back and extremities greatly 
atrophied. The atrophy did not affect the abdominal muscles to so great a degree. 
The pectoralis major was reduced to a small fascia-like band. The color of the 
atrophied muscles was grayish and translucent. They were more succulent and 
the single muscles were not easily dissected out. They seemed infiltrated with 
fat and fused with the surrounding connective tissue. The intercostal muscles 
were reduced to thin gray sheets. The abdominal muscles, though thin, had a 
better color than the others. The large muscle masses alongside the vertebras 
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were reduced to thin bands less than 1 cm. in diameter. There seemed 
no change in the nerves. They were of normal size and appearance and more 
prominent than is usual. The thorax was misshapen. The anteroposterior 
diameter was greatly diminished; the cartilages and ribs passed almost back- 
wards from the sternum, then took an accentuation of the normal curvature, giv- 
ing a flat depression in the antero-lateral situation. The lower border of the 
thorax flared outward like the mouth of a bell. The diaphragm was of normal 
color, thickness and consistency. It seemed rather better developed than normal. 

The tongue, pharynx, larynx, and trachea were normal; the tonsils and 
lymphoid tissue of the tongue and pharynx of a development corresponding to 
age. All the lymph-nodes of the body were prominent. The thyroid gland was 
small but of normal appearance. The thymus was large, of normal color and 
consistency. It projected 8 cm. below the sternal notch and weighed 29.2 gm. 
The heart weighed 36 gm., and in all respects was normal. The aorta and other 
large vessels were normal with the exception of the left femoral, in which there 
was an occluding, fresh thrombus just below the origin of the profunda. 

The entire upper lobe of the left lung and the upper posterior portion of the 
lower lobe were completely atelectatic and dark red in color. Nearly the entire 
upper lobe of the right lung was in same condition. There was no evident 
pneumonic consolidation, but all portions of the atelectatic lung sank in water. 
In the bronchi there was a small amount of muco-pus. The lower lobes of both 
lungs were normal; pleura normal; all the abdominal organs normal, as also 
were the brain and spinal cord on naked eye examination. 

Diagnosis. — Anatomical diagnosis at autopsy, atrophy and degeneration of 
muscles, deformity of thorax, atelectasis of lungs, hypertrophy of thymus, fresh 
thrombus of femoral artery. 

HISTOPATHOLOGY 

The Muscles. — Portions of the various muscles were hardened in Zenker's 
fluid, liquor formaldehydi (formalin) and in Orth's fluid, sectioned in paraffin, 
and stained in methylene blue and eosin, in phosphotungstic hematoxylin and by 
the methods of Marchi and Weigert-Pal. All of the muscles affected showed the 
same changes though in a varying degree. 

Cross section, hematoxylin and eosin: Section through some of the most 
altered muscles of the leg, with low power, shows the fibers arranged in well 
ordered fasciculi. The amount of connective tissue is increased. With low 
power, two well-defined masses of tissue can be seen. There are fibers which 
present the usual appearance of normal adult muscle. There are also masses of 
what seem to be accumulations of cells which are also arranged in fasciculi, but 
the masses are very much smaller than are the masses of normal muscles. Simi- 
lar aggregations of cells are seen often at the periphery of a single muscle fascicu- 
lus. Occasionally, in the middle of the masses of small cells, single muscle fibers 
of the average size can be made out. At various places there are sections that 
appear to be the muscle spindles, that is, several muscle fibers enclosed in a 
definite capsule of connective tissue. The muscle fibers in the spindle vary 
greatly in size and the nuclei often show a central position. 

Under the immersion, the larger fibers for the most part appear to be normal. 
Occasionally, the nuclei are found in the center of the fiber. What appeared 
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under the low power as masses of small cells are seen to be composed of very 
small muscle fibers. Although most of these fine fibers are arranged in fasciculi, 
they are also found in the midst of the larger fibers and surrounding the groups 
of these. In the large fibers there is considerable variation in size, and they are 
usually round or oval. Many of the large fibers are vacuolated, containing either 
a single large vacuole, or several small ones. Some of these vacuoles contain 
a small amount of finely granular material. The largest fibers in this muscle are 
almost invariably definitely round. Occasionally, especially at the periphery 
of the muscular mass, fasciculi are found which seem to be midway between the 
larger muscle masses and the small fibers, but in general there is a sharp distinc- 
tion between the two. With phosphotungstic hematoxylin there is a great varia- 
tion in the muscle stain, some of the fibers being very much darker than others. 
The muscle fibrillar are not well stained. In the fine fibers the fibrillar are rather 
more prominent at the periphery of the fibers. On the longitudinal section of 
the muscles tissue, taken from about the same region, the same arrangement of 
the fibers can be distinguished. The cross and longitudinal striation is apparent 
in both sets of fibers, but more strongly marked in the larger fibers. The nuclei 
in the small muscle masses seem to be extremely numerous. They are of about 
the same size as in the larger fibers. Many of the fibrils are so small that when 
the section passes through a nucleus this occupies the whole extent of the fiber. 
The apparently great number of nuclei is due to the number of the fibers. When 
a single fiber is followed along, the nuclei are not more closely set than they are 
in the large fibers. The cross striatums in a number of measurements are nearly 
the same distance apart in both the large and fine fibers. The length of the fine 
fibers could not be easily determined either by section or by teasing. They are 
never so definitely parallel to one another as in the large fibers. The masses of 
the large fibrils in longitudinal section are perfectly straight; the masses of the 
smaller fibrils present a wavy appearance as though they had not contracted at 
the same rate as the larger fibers. Most of the small fibers are solid and they 
do not present the appearance of embryonic fibers. Occasionally, however, fibers 
are seen which are hollow with fibrillar at the periphery presenting much the 
appearance of embryonic fibers, and a fiber solid throughout most of its course 
may present an area where it has hollowed out. They also occasionally present 
swellings along their course, but as a general thing they preserve the same 
diameter. 

Size of the fibers. — Measurements were made of groups of the larger fibrils, 
taking those of both the largest and smallest diameter. The average diameter 
obtained by taking the longest and shortest diameters in a group of fifteen 
adjoining fibers is 19.2 microns. The largest fiber found in the interior of the 
group is 35 microns. The average diameter of another group of fibers is some- 
what more, 23.75 microns. In a small group of 22 fibers, there is a variation in 
the sizes of the fibers which belonged to the class of large fibers of from 8 to 20 
microns. The average diameter of a group of twenty-seven of the small fibers, 
only one diameter being necessary on account of the prevalent round shape, is 3 
microns with a variation of from 1.5 to 3.5. In the longitudinal sections, fibers 
are found from 1.5 to 4 microns in diameter. On comparing the cross striations, 
taking two adjoining fibers of the large and small group, there is a difference 
in the distance between Krause's lines, this being from 1.8 microns to 2 microns 
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in the large fiber and 2.4 microns in the small, this being evidently due to a 
difference in the degree of contraction. This difference did not always hold, but 
a number of careful measurements showed in other places slight differences in the 
distance between the lines. Here and there among the small fibers in the longi- 
tudinal sections, single fibers are seen which show neither longitudinal nor cross 
striation. In these fibers there are here and there sarcous elements in the shape 
of double dots and occasionally rows of a half dozen or more of such dots 
separated by the usual interval between Krause's lines. Comparison of these 
fibers with the fibers of the diaphragm show that the average of the diameter of 
the diaphragm fibers is the same as the large fibers in the affected muscle. A 
study of the muscle by the Marchi method shows changes more marked in the 
large fibers. There is no general fatty degeneration. Single very small fat 
drops were commonly present, and in certain fibers there was a large amount 
of fat. The largest amount of fat was found in the otherwise unaltered muscle 
of the diaphragm. In the small fibers it was exceptional that any fat whatever 
was found. A study of the connective tissue in the muscle showed that this 
was relatively increased, but it is uncertain whether there is an actual increase 
in this tissue. There is no evidence at any point of any active cellular changes 
in the muscle. There are no phagocytic cells and no foci of lymphoid cell infiltra- 
tion. The blood vessels in the muscle are normal, but of small size. The vascu- 
larity seemed small, relative to the amount of tissue. 

An attempt at comparison of the size of the muscles here with those of chil- 
dren of the same age led to nothing of importance owing to the extreme variation 
in the size of the muscles in varying conditions of nutrition. Thus in a greatly 
emaciated child of six months, the average size from the measurement of 112 
fibers of the Sartorius muscle was 5.1 microns. Measurement of the palatal 
muscles of a well nourishel infant at birth gave an average diameter of 17 
microns; and the muscles of the larynx in a premature infant of seven months 
an average of 9 microns. We cannot definitely decide whether the size of the 
large fibers in this case varies from the normal, but probably it does not. 

The nervous system. — Numerous sections made of the cortex, the cerebellum, 
the pons and medulla, and stained by the usual methods, showed in all respects 
a normal tissue. Sections of the cord at various levels, show very slight evi- 
dences of change. There seems no diminution in the number of cells in the 
anterior columns. The amount and distribution of the neuroglia is normal. 
The Marchi stains show very slight degeneration of the myelin in the posterior 
columns. The degree, however, was so slight that in the routine examination of 
the cord it would probably have been unnoticed. The same applies to the anterior 
and posterior nerve roots, and to the spinal ganglia. In the Nissl stains of the 
cord, no certain evidence of cell degeneration can be made out. Sections were 
made of the sciatic nerve at various levels which were stained by the Marchi and 
Weigert methods and with hematoxylin and eosin. Here and there the sections 
stained by the Marchi and Weigert methods show very slight irregularity in the 
myelin. In single fibers there is a slight stain with the Marchi. There are no 
eellular changes in the nerve whatever. The examination of the nerves in the 
muscles show more marked changes. There are nerve bundles which are in all 
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respects normal. The number of nerve*, taking the whole mass of muscle, seems 
to be diminished, and among the fasciculi of small fibers, nerves are found which 
show evident degeneration and loss of myelin. A careful examination by the 
Weigert method leaves little doubt of the diminution of nerves in the changed 
muscle, that is, relative to the number of fibers. In these muscle fibers, no 
evidence is found of the terminal distribution of nerves to the single fibers. More 
or less definite nerve endings were found, however, among the fibers of normal 
sue. Various branches of the sympathetic nerves which were found on the 
examination of the viscera, and branches of the pneumogastric nerves, were com- 
pletely normal. 

Sections of the atelectatic upper lobes of the. lungs show congestion, atelec- 
tasis, edema, with small foci of bronchopneumonia. In the exudation here, a few 
diplococci conforming in morphology to pneumococci are found. 

The myocardium is normal. An examination of the thrombus in the femoral 
artery shows this to have the usual composition of an acute thrombus, being made 
up of blood plates, fibrin, red corpuscles, and leukocytes. There was no exami- 
nation of the blood made during life, but that within the vessels after death 
appears normal in the character and relative numbers of its cells. 

The bone marrow of the femur shows a normal, active marrow. 

It is very much regretted that there was no examination of the thymus. In 
the numerous pieces of tissue taken for examination, this was in some way lost. 
The numerous sections of the lymph-nodes show these to be normal with the 
exception of the almost complete absence of the germinal centers. The spleen is 
hyperemic, the follicles prominent, and in the germinal centers of these, almost 
without exception, there was extensive necrosis of a type exactly resembling that 
so commonly found in diphtheria. Microscopic examination of the liver, pan- 
creas, adrenal, kidneys, intestinal canal and thyroid shows these organs to be 
normal. In the thyroid there is the usual amount of colloid. 

ABSTRACTS OP CASES FROM THE LITERATURE 

In view of the rarity and the interest of this disease, it seems worth 
while to give short abstracts of the cases hitherto reported. 

Muggia.* Female child, family history negative. Pregnancy and birth nor- 
mal. Directly after birth the child seemed normal. It cried, passed meconium, 
nursed and urinated. After a few days it was noticed that the child moved 
neither the arms nor legs. On observation, nutrition, size, weight and organs 
were normal. The limbs showed an absolute lax paralysis. The sensation of skin 
was normal. The superficial reflexes and the patellar reflexes were normal, but 
weakened. The electrical reaction of both nerves and muscles was not diminished. 
After four months' observation, there was no change in the condition and child 
continued to develop normally. 

Batten." These three cases reported by Batten, the first case following 
Oppenheim's articles, are properly considered by Collier and Wilson to belong to 
the group: 

Case 1. — Male, age about 6 years; the third of four healthy children; never 
stood; could sit up but not kneel; was intelligent; on examination was thin and 
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small; could get into sitting position; progressed by rolling over and over; no 
localized atrophy or hypertrophy; all movements could be performed with arms; 
unable to extend legs or to flex legs on abdomen; extensors and flexors of foot 
were fairly good; abdominal and dorsal muscles were weak. Contraction could 
be obtained in most muscles on strong stimulation, but not in quadriceps or 
gluteal. 

Ca8b 2. — Male, age 7, small at birth, legs always contracted; never able to 
walk. On examination limbs were thin and wasted; long hands and feet; face 
somewhat expressionless, eyes prominent, facial muscles act; unable to walk; 
arms thin and wasted; muscles small; all movements could be performed; legs 
thin; knees could not be straightened owing to contraction of ham strings. Most 
movements could be performed, but legs could not be extended; knee-jerks absent; 
all muscles reacted to a moderately strong faradic current. 

Case 3. — Female, aged 6; could not stand or sit up, but could remain in 
sitting position; could always move both legs and could pick up small things 
with either hand; was intelligent. On examination, small for age, eyes promi- 
nent, 8a t up if placed, or lay on back with knees flexed ; feet and hands appeared 
long; knee- and hip- joints could not be fully extended; muscular wasting general; 
muscular sense normal, knee-jerk and plantar reflex absent. 

Schuixeb. 4 He demonstrated a child, male, age 19 months. The child was 
weak from birth. It learned to sit up and stand. After ten months, it was no 
longer able to stand nor to sit upright. On examination in addition to slight 
symptoms of rickets, there was a high degree of hypotonia of the muscles of the 
lower extremities, but without evidence of atrophy. There was absence of the 
deep reflexes; diminished electric excitability; active movements of legs could be 
carried out in but slight degree. 

Spiller.' Male, aged 22 months. The condition was first noted at five 
months; has never been able to hold anything in hand; at entrance into hospital 
child was well developed for 20 months old; muscles not wasted, but soft and 
flabby. The limbs were moved voluntarily at all joints, but the movements were 
very weak. There was a remarkable range of passive movements of legs, the 
feet could be placed behind the head while the front of thigh was in close con- 
tact with the trunk. There were no patellar or tendon reflexes; irritation by pin 
caused motion. The child had been constipated since 2 months old, which was 
attributed to weakness of the abdominal walls. The muscles reacted to the 
faradic current. Autopsy: No rigor mortis; muscles flabby. On cutting into calf 
muscles a great deal of subcutaneous fat and little pale muscle tissue were 
-found; in sole of foot muscle almost absent. Microscopically the muscle fibers 
were small and those from the foot smaller than those from the back. The trans- 
verse striation was normal, the longitudinal not so well marked. The brain, 
spinal cord, and nerves were normal; no degeneration by Marchi stain. Spiller 
regards an arrest of development of the muscles the essential pathologic condition. 
Smith gives a subsequent report on the examination of the thymus. 

Oppenheim.* Child (sex not stated), aged 1 year and 7 months; no heredi- 
tary trouble; soon after birth it was noticed that the child could not move its 
extremities though all the muscles supplied by the cranial nerves were normal. 
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When 9 months old some movement of the arms was obtained, but the legs 
remained completely lame. The child was well developed and nourished. There 
was slight reduction in the volume of the muscles, which had a peculiar doughy 
feeling. There was diminution in the muscular tonus; the tendon reflexes in the 
legs were abolished, and the muscles did not respond to mechanical or electrical 
stimulation, with the exception of some feeble contractions in the peroneus. 

Bebti.' Case 1. — Boy, 3 days old. Two days after birth it was noticed that 
with the exception of the eyes, lips, tongue, and head, there was no motion. He 
lay with stretched limbs, crying weakly. The breathing was shallow and- fre- 
quent, of diaphragmatic character. All the muscles of the extremities and the 
trunk with the exception of the diaphragm seemed to have no function. There 
was complete atony of the muscles. After three weeks the respiration was deeper. 
On stimulation there was slight motion of one arm. Subsequent history unknown. 

Case 2. — Girl, 5% years old. On the day after birth it was noticed that the 
child, otherwise normal, seemed to show no life in the body with the exception of 
the head. After three weeks there was slight motion in one arm and in some of 
the fingers. After a year and a half the child could lift up the arms and there 
was slight movement in the legs. This condition lasted until 5% years old, the 
child becoming emaciated. Now all movements are carried out slowly. She 
stands with legs spread out. The muscles are soft and relaxed. The electrical 
stimulation is diminished; knee-jerks sometimes doubtful; easily exhausted; no 
alteration in sensation, no sphincter trouble. 

Kundt. s Child, 18 months old. No hereditary trouble; two other children are 
normal; the pregnancy and birth were normal. The fetal movements were felt 
just as in the other pregnancies; mother noticed no movements of feet from the 
first; after six months there were movements of feet and lower limbs; thighs 
remained motionless; child could sit up, but could not stand. The arms were 
normal. The child was well nourished; subcutaneous fat abundant; the muscles 
were extremely lax on palpation. All passive movements of the hip joints easily 
carried out, but some opposition to extension of lower leg. The knee-jerk was 
absent. The Achilles reflex appeared on the left, but was imperfect on the right 
Electrical stimulation produced contraction of the lower legs. After three 
months' observation a slight improvement was noticed. There was never reaction 
of degeneration. 

Rosenberg.* Male, 2% years old. Family history negative. Mother did not 
feel fetal movements during pregnancy. Pregnancy and birth normal. Child 
nourished by bottle. The arms, head, face, and eyes moved normally. The child 
sat up at seven months. At eleven months on attempting to stand there was no 
strength in knees or hips. Child at time of report could not stand or walk. In 
other respects it was normal. The upper and lower legs could not be moved. 
The feet and toes could be actively moved. When a leg was lifted it fell as a dead 
weight. Contractions in the apparently paralyzed muscles were produced by 
pain. The legs showed no atrophy. There was entire absence of muscle tone 
and very extended passive motion could be made. The feet could be brought in 
contact with the ears. Palpation showed a decided difference between the affected 
and the normal muscles, the former having a soft doughy feeling. There was 
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absence of knee and Achilles reflexes. There was complete absence of electrical 
reactions in the gluteal, in the quadriceps and in the adductors. In the lower leg 
only the peroneous gave a reaction. After six weeks' faradic treatment some 
improvement was noted. 

Iovane." Male, aged 3 months. Family history negative, normal pregnancy 
and delivery. Child appeared healthy and took the breast. On the first day it 
was noticed that there was no voluntary movement of the arms or legs and that 
the head rolled about on the trunk. When seen at three months, there was 
flaccid paralysis with absolute atony of muscles of arms and legs; feeble move- 
ment at wrist; muscles of trunk atonic, only abdominal reflexes present; slight 
response to faradic current, none to galvanic. Child died at five months with 
bronchopneumonia . 

Sobgenta." Both children by the same mother. No movements during preg- 
nancy. In both clinical history about the same. Both well developed at birth 
and from birth unable to move arms or legs; absence of cutaneous and deep 
reflexes; no reaction in muscles of legs; weak in arms. Death in one on fortieth 
day, in other on fifteenth day. In both cases convulsions preceded death. No 
autopsy. 

These cases of Sorgenta have been excluded by Collier and Wilson, chiefly in 
view of its familial type and classed with the myopathies. 

Comby* Male, aged 8 years. When seen first in September, 1905, could 
neither walk nor stand; kyphosis on sitting; intelligence good. The only defect 
was in the muscles, which were soft, but not atrophic; could move legs but they 
were not strong enough to support him. 

Cattaxeo. 1 * Female, aged 4 months. Birth normal. Fetal movements not 
felt. Breast fed. After birth it was noticed that the child could not move hands 
or arms. Father thought it could move arms at time of report. Could not hold 
head up. Observation showed a well nourished child; only slight movements of 
hands and feet; cutaneous and deep reflexes absent; electrical reactions dimin- 
ished. 

BnrG. u Male, 3% years old. A typical case. It was at once noted that the 
legs were passive appendages to the body and could be moved readily in all direc- 
tions. A normal birth. Congenital bilateral pes varus. Great weakness of 
muscles since birth. Child could neither stand nor walk. Arms could be moved, 
but movements weak. Head could be held but a short time in one position. Knee- 
jerks absent, no disturbance of sensation or of sphincters. Bing removed a piece 
of muscle but does not state from which part and found it normal, although there 
might have been some question whether the nuclei were not more abundant than 
normal. He questions whether the condition is to be regarded as functional or 
due to a non-development of the spinal cerebellar tract which governs the tonus. 

Tobleb." Male child, the first born. First observed at 20 months and under 
observation three years. Fed on breast for six months. From the first the loss 
of motion was striking. Examination at 20 months showed a well nourished child. 
All extremities in condition of complete atony but no paralysis; some motion in 
arms but slow and weak. Atony even extended to facial muscles, but the move- 
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ments of tongue and eyes were normal; electrical stimulation greatly diminished 
and in part lost; sensation not affected; intelligence good; no change during con- 
tinued observation for three yean. Death probably from diphtheria at 5 
years. No observation as to fetal movements. 

Vabia and Devillers." First child; fifty-nine days before birth mother fell 
and was laid up with periostitis until eight days before birth. During preg- 
nancy, both before and after the accident, fetal movements were felt; child under 
observation for nine months; female child; arms and legs immobile; all the 
muscles abnormally flaccid. The head rolled about indifferently when not sup- 
ported. There was spinal kyphosis when child was seated, which disappeared on 
lying down. Death from bronchopneumonia when 9 months old. (Pieces of 
muscle and cord were sent to Dejerine for examination but no report has been 
published.) 

Coicbt." Male, aged 4 months. When one month old the child had an attack 
of diarrhea and it was then noticed that the muscles were paralyzed. When exam- 
ined, legs immovable; no muscular wasting; knee-jerks absent; no support for 
head; electrical reaction showed hypo-excitability of right leg; no reaction of 
degeneration. After a year muscular atony persisted. 

Cabt Coombs. 10 Female, aged 10. Flabbinees of one hand noticed one-half 
hour after birth. Nothing further was noticed until time to walk. Then it was 
found that the legs would not support her ; could not walk by herself until 2 years 
old; arms most affected; ankles often turned causing her to fall; extraordinary 
flaccid ity of all joints; knuckles could be made to touch the back of the wrist; 
lower limbs very hypotonic, but not so much so as upper; knee-jerks and tendon 
reflexes were present; electrical excitability was diminished. Muscles could be 
distinctly felt, but they were small, soft and doughy. 

Leclebc. 1 * Female, aged 4 years. Mother felt fetal movements as in the case 
of her other children. For the first days the child appeared normal. A broncho- 
pneumonia developed at 6 weeks of age and after this the paralysis was observed. 
The child then appeared completely paralyzed, incapable of making any move- 
ments of extremities. Head falls on shoulders when moved. From this time a 
slow but progressive improvement took place. At the time of the report the 
child could move the limbs, but the movements were feeble. Not a true paralysis, 
but muscular atony. The face and all muscles innervated by cranial nerves were 
normal. The passive movements of the joints were greatly exaggerated. The 
muscles were not atrophied, but seemed extremely soft. The intelligence was 
slow in developing. 

Baudouin." Child, 4 months old, female. Pregnancy and birth normal. 
Since birth neck, trunk, arms, and legs were immobile. Muscles supplied by 
cranial nerves normal, except for slight internal strabismus of right eye; com- 
plete flaccid paralysis in trunk and limbs with the exception of feeble movements 
of Angers and toes; absence of deep reflexes; respiratory muscles were affected. 
The thorax dilated very slightly during respiration. Faradio excitability was 
diminished. Death from bronchopneumonia. (Baudouin says that the disease 
tends naturally toward recovery and if cases are met with early a complete recov- 
ery is possible, which is somewhat at variance with the results of his autopsy.) 
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He found in the cord at the level of the eighth cervical segment that the cells of 
the anterior horns were diminished in volume but there was no evidence of 
neuron phagocytosis. He thinks there is probably an arrest of development. 
Section of the anterior and posterior nerve roots showed the anterior four or 
five times smaller than the posterior. The posterior stained more deeply than 
the anterior. In the anterior root the sheaths were more widely spaced and 
separated by amorphous tissue. Sections of the sciatic nerve stained with Marchi 
showed no fragmentation of the myelin. In sections stained by Weigert's the 
nerve was not well stained, the myelin sheaths were thickened and not equal in 
number in the different bundles. He concluded that with the myelinated fibers 
there were numbers of nerves not yet myelinated. The same lesions were found 
in the crural, cervical and median nerves. The condition in the nerves was not a 
neuritis but an arrest of development and a retardation of myelin formation. 

The muscles presented very profound lesions, varying little according to the 
muscle examined. The connective tissue sheaths were numerous and thickened. 
The vessels were normal, but often surrounded by young cells. The muscular 
fibers were much changed. There were masses of small fibers from 6 to 8 microns 
in diameter and along with these very large fibers often reaching a hundred 
microns. The nuclei were increased in number and often lay in the interior of 
the fibers. The striations were normal and there was no degeneration. The 
diaphragm was the least affected. The skin was normal, the lungs showed dis- 
seminated bronchopneumonia. There was slight sclerosis of spleen with follicles 
more accentuated than normal. The thyroid gland was sclerosed and contained 
no colloid. There was sclerosis of the thymus with small Hassall's corpuscles. 
The condition was due to some cause which had suspended the development of 
the marrow and the nerves, and through these changes the muscle had become 
affected. 

Ausset.* Female child, 2 years, 9 months old. Mother had five children, 
two born dead. No fetal movements during pregnancy. After birth the mother 
noticed that the child was unlike others. It was inert and lay five or six hours 
without demanding the breast; did not move limbs even when crying; there was 
slight movement of arms. At 18 months there was some febrile disturbance and 
at two years whooping-cough. On observation, nutrition appeared good; fat 
abundant on lower legs; slight movement of arms; legs immovable; no actual 
paralysis; when leg was lifted it did not drop as rapidly as would a paralyzed 
leg. The joints were not abnormally movable. The left leg was smaller than the 
right. The electrical reactions were normal. 

Bbuhabd." Child aged 2 years. External appearance was that of a well 
nourished infant rather deficient in fat. No hereditary trouble. Birth normal; 
fetal movements felt; breast nutrition. At the age of 2 months there were con- 
vulsions which had not reappeared. The first teeth were late in appearance. The 
attitude was striking. The child lay on her back, the legs flexed on the thighs, 
with total abduction. The extremities could be moved, but the child could not 
take hold of an object; could not walk; gave picture of child sitting down, the 
body bent forward, the face on the ground between the feet. The patellar reflex 
was absent; electrical reactions did not appear to be diminished; no trouble with 
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respiration, circulation or digestion. The child was idiotic. (In this last the 
case departs from the type, since all the other cases showed normal intelligence.) 

Collier awd Wilson * Case 1.— Boy aged 4. Normal pregnancy and birth. 
No mention of fetal movements. At birth well-shaped but thin; breast fed. The 
position assumed naturally from birth was one of flexure of hip and knee and 
extreme dorsiflexion of ankle; legs and arms weak and limp; could not hold 
head erect. On examination, a small, thin, soft, limp child; muscles small and 
absolutely atonic, the joints so relaxed that the limbs could be placed into all 
sorts of fantastic positions without discomfort. The muscles have a soft, velvety 
feel. A limb held up by its proximal end can be shaken like a flail. There was 
contraction of the iliopsoas, adductors, and ham strings on both sides. With this 
restriction, all voluntary movements could be performed quickly and with nor- 
mal range, but the power was very feeble. The vertebral column bowed in the 
Bitting posture but the curve disappeared when the child was held by the 
shoulders. The soles of the feet were almost flat, soft and like long pads. Faradic 
and galvanic excitability was lowered. The deep reflexion without exception 
were absent. 

Case 2. — Boy, aged 7. The mother was weak in the limbs when a child, and 
several members of her family could not close the eyes properly. Birth normal. 
No mention of fetal movements. Soon after birth it was noticed that the child 
was unnaturally limp and could not hold up his head; had never been able to 
walk; slow improvement since three years old. On examination, head large, 
facial muscles weak, inability to close eyes properly; universal flaccidity and 
weakness; the muscles were soft and weak; impossible to differentiate muscle 
from adjoining tissue by palpation. All muscles contracted voluntarily, but too 
feebly to do any useful act. All reacted to faradic current. Child had a peculiar 
triangular face and open mouth which may have been due to maldevelopment or 
to muscular contraction preventing the full growth of the mandible. The super- 
ficial reflexes were normal, the deep entirely absent. There had been gradual 
improvement and when last examined the child could walk a little without 
support. 

Case 3. — Boy, aged 5% years. Family history negative. Child breast fed. 
Nothing noticed for six months with the exception that the child placed his 
limbs in extraordinary positions. After this the mother noticed that the legs 
were weak. He finally was able to stand when holding on to something; then 
became weaker and weaker in the legs. On examination, a pale, thin child, of 
average height; intelligence good; no difficulty in speaking and swallowing. 
Muscles of upper extremities were small but all voluntary movements could be 
performed. There was absolute hypotonia of all the muscles, with relaxation of 
the ligaments and flail-like joints. Muscles of the neck and trunk were thin and 
weak. He could raise his head only when lying in the supine position and sat up 
with difficulty. In the lower extremities there was slight contraction of the 
flexors of the thighs and decided contracture of the muscles of the feet. The 
faradic excitability of the muscles was diminished. The superficial reflexes were 
normal; the deep, entirely absent. Continued improvement occurred. 
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Cabe 4. — Girl, aged 1 year, 8 months. Family history negative; pregnancy 
and birth normal; fetal movements felt; breast fed; child normal until 12 months 
old. At this time she was ill for a month with an attack of bronchitis. At end 
of illness it was noticed that she could not move her legs; arms not affected. 
On examination, a thin but otherwise fairly developed child; motion of upper 
extremities normal, but weak and flaccid; the muscles of the lower extremities 
were absolutely atonic; movements very weak; considerable voluntary control; 
a flail-like condition of the joints; the deep reflexes were absent; the faradic 
excitability was diminished. After being at the hospital for three months marked 
improvement in the power of all muscles was noticeable. (The cases of Collier 
and Wilson are rather different from the other cases which have been reported, 
in the age of the patients, in the slighter degree of the muscular involvement, 
and the time after birth of the development of the condition.) 

Gastoxguay." Child aged 3 years and 8 months. Mother perceived no fetal 
movements; nothing abnormal noticed for six weeks; then after a pulmonary 
attack the child appeared completely paralyzed with the exception of the face 
and pharynx. Child nursed and drank perfectly. When seen there was no com- 
plete paralysis, but atony of the muscles. This atony extended to the ligaments, 
rendering the joints much more flaccid and giving greatly exaggerated passive 
motion. The muscles did not seem atrophied but were much softer than normal. 
All muscles enervated by the cranial nerves were intact. The skin was not very 
supple, that of the lower extremities showed a hard, smooth edema. The mental 
development was retarded. Slight improvement occurred while under observa- 
tion. 

Lebebouixkt and Baudouht* Child, aged 11 months. Flaccid paralysis 
having its maximum in the muscles of the neck. Head rolled unsupported. The 
extremities were equally affected; reflexes diminished but not abolished. Death, 
with fever and dyspnea, due to a beginning pulmonary septicemia. Convulsions 
were seen and during these the flaccidity gave place to contraction. Autopsy: 
The cord and brain were examined by methods of Nissl and Marchi. These were 
found normal. No diminution in size or number of the cells in the anterior 
horns. The muscle lesions were marked, particularly in the neck muscles. The 
fibers were of irregular size. The transverse striations were absent; the longi- 
tudinal present; a considerable increase in nuclei. 

Laffeb." Girl, aged 8 years. Birth normal. Soon after birth, it was noticed 
that the face was immobile; could hold head erect when a few months old, and 
sit up when 7 months; began to walk when 14 months old, but with a peculiar 
waddling gait. There had been slight improvement since. There was great 
flaccidity of joints, particularly those of the lower extremities, and muscular 
weakness. (This case offers differences from the other cases in the first appear- 
ance of the condition in the face. There was no note of flaccid atony in the lower 
extremities until she began to walk at the age of 14 months.) 

Rothmann.* The first child of the mother. The mother fell on her back 
in the eighth month of pregnancy. Fetal movements were felt but were weak. 
When 14 days old the mother observed that it did not move the limbs, and 
thought the condition was present from birth. The child when seen at 4 months 
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was a typical case. A badly nourished child of normal size. Skull, otherwise 
normal, showed closure of the large fontanel. The legs were relaxed and showed 
no trace of active motion. On the upper and lower legs the skin was thick, the 
fat abundant; the muscles could not be palpated. The legs could be moved in 
any direction without opposition. The skin and tendon reflexes of the legs were 
absent. The arms could not be actively moved. There was movement of the 
fingers. The head fell to one side or forward or back on the body when moved. 
The face, the pharynx, the tongue, the eyes, all moved normally. There was no 
paralysis of the sphincters. Electric stimulation procured effect only on flexors 
of arms. When crying the expression was normal. 

Autopsy. The thymus was large for the age of 5 months. The cord was 
small and firm. Microscopically the cord showed extensive disappearance of the 
large motor ganglion cells of the anterior columns. The few motor cells which 
were retained were smaller than normal and showed evidences of degeneration. 
The absence of all fresh degeneration showed that the condition must have lasted 
several months. There was also a diminution of cells in Clark's columns. The 
white matter was entirely normal. In the vicinity of the hypoglossal nucleus 
there was chromatolysis and apparent beginning of the process. The investiga- 
tion of the peripheral nerves of the arm and leg showed diminution in the size 
of the fibers, with thickening of the perineural connective tissue septa. There 
was no degeneration. The nerve fibers in the muscle were made out by the gold 
chlorid method; the end plates were not seen. Since according to the condition of 
the anterior horn cells only few motor fibers could be present, they must either 
have vanished without leaving a trace, or there must have been a regeneration 
in fetal life. The biceps showed increase of the connective tissue with increase 
of nuclei. In the quadriceps there was infiltration of fat between the fibers with 
small-cell infiltration. The intercostal muscles were normal. The thymus showed 
an increase in the Hassall bodies and thickening of the walls of the vessels. 

Collier and Holmes." Child, aged 3% years. Pregnancy and birth normal. 
No mention of fetal movements. Mother noticed that the child did not kick like 
other children, but no other peculiarity was noted until a year old, when she tried 
to stand him up and found that his legs doubled up under him; was never able 
to stand or to walk; could not himself assume a sitting position. The diaphragm 
and intercostals acted well. There was no local muscular wasting. Passive move- 
ments at all the joints was free, and flail-like movements of hands and fingers 
could be produced by shaking. In the lower extremities hypotonicity of muscles 
of thigh and calf. The feet could be easily touched together behind the head. 
Deep reflexes absent; superficial, normal. From this patient a piece of thigh 
muscle was taken for examination, as well as from one of the previous patients 
of Dr. Collier, who had died from bronchopneumonia. No mention is made of 
the examination of other tissues and there is no general account of the autopsy. 
The muscles were fixed in Zenker's and sections made. The muscles appeared 
very pale and infiltrated with fat. Very few spindles could be found in the 
more severely affected muscles. The majority of fibers were much reduced in 
size, and showed an average diameter not exceeding twelve microns on cross 
section; they were irregular in shape, the cross striation well preserved. The 
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nuclei seemed to be largely in excess of the normal. A small number of fibers 
were enormously enlarged, up to 150 microns. Regressive changes were present 
in many of the hypertrophied fibers. There was great increase of connective tis- 
sue in the affected muscles. The muscle bundles were normal. The intermuscu- 
lar nerve fibers were small. The muscle changes are the essential pathologic 
lesions. They may be regarded either as due to regressive changes in previously 
normal fibers, or as due to defective development. He gives photographs of the 
slides which show an almost identical condition with that seen by us, with the 
exception of the size of the fibers, that of the atrophic fibers being 12 microns. 
The autopsy description was limited to the muscles. 

J. P. Cbozeb Griffith * At a meeting of the Philadelphia Pediatric Society 
Griffith showed a typical case in a boy about 17 months. 

Ashbt." Girl aged 8 years. Condition existing from birth. The patient lay 
in bed as if completely paralyzed. All muscles of the body, including face, were 
flabby and wasted; difficulty in masticating solid food; reflexes feeble; electrical 
reactions normal; all special senses normal. The condition gradually improved. 
(This case departs from the usual type in the involvement of the facial muscles 
and those of mastication. ) n 

SYMPTOMATOLOGY 

The description of the disease first given by Oppenheim covers very 
well the main points in the symptomatology. All reports agree as to the 
flaccid paralysis, most marked in the lower extremities, and the general 
non-involvement of the muscles supplied by the cranial nerves. The only 
possible exceptions are a difficulty in deglutition in two cases, and in 
one an inability to close the eyes. The great flaccidity of the joints, 
which might be supposed from the condition of the muscles, is also gener- 
ally described. No description of this can be better than that given by 
the mother of one of Collier's patients: "By whatever part of the body 
I held him up, all the rest of him hung down like so many pieces of yarn." 
When we consider the remaining symptomatology there is much uncer- 
tainty. Sensation in the affected parts seems on the whole to be unim- 
paired, but an abnormal tolerance of strong faradic currents has been 
mentioned. The reflexes may or may not be present. Contractility is 
generally produced by the faradic current, and there is absence of the 
reaction of degeneration. 

ETIOLOGY 

There is no accurate knowledge of the onset of the disease, whether 
sudden or gradual. In all the descriptions it has been impossible to give 
any exact time so that the onset must have been gradual; possibly weak- 
ness preceding atony, and a gradual extension of the field ; in some of the 
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descriptions this is evident. Oppenheim and those following have laid 
weight on the congenital nature of the disease as being one of the impor- 
tant conditions belonging to it. Certainly this is involved in much doubt. 
It is true we know nothing of the time a muscle degeneration may be in 
progress before symptoms are produced, but if we assume that the begin- 
ning of the disease is coincident with the appearance of the flaccid 
paralysis, then it certainly is not usually congenital. Of all the cases, 
in but five it is stated that it was present at birth. An important point 
bearing on its congenital nature is that of the fetal movements of the 
child. The degree to which this is felt varies and its absence does not 
denote fetal paralysis. In the cases we have collected, the presence or 
absence of fetal movements is mentioned in ten. In these the fetal move- 
ments were felt in seven and were absent in three. The usual statements 
of the time after birth are vague. The time extends in one case to seven 
months, in another ten, in another twelve, and in one case seven years. 
In regard to the frequent cases in which the condition was noted from 
two to thirty days after birth, it does not seem probable that it could have 
been present from birth and escape the attention of the mother, the nurse 
and the physician. We have asked several obstetricians with regard to 
this and they have not thought it possible. The mothers who have been 
asked have with some heat denied the possibility, and have even regarded 
the question as an attempt to secure antisuffrage evidence by showing in 
the female gross deficiency in the powers of observation. In none of the 
cases has it appeared in connection with an acute infection. In four cases 
it is stated that it appeared after a bronchopneumonia, and after diarrhea 
in one. In view of the frequency of these conditions, there is evidently 
no relation. It is scarcely possible by symptomatology alone to make a 
disease entity. To that belongs first a proved etiologic factor, or in the 
absence of this, definite pathologic lesions. 

PATHOLOGY 

There have been six autopsies made on cases and in two additional 
cases examination of the muscles, and there is much disagreement as to 
the character of the lesions. In one of the autopsies by Baudouin there 
was diminution in number and degeneration of the anterior horn cells 
and absence of myelination in the nerves; in another, the case of Lere- 
boulet and Baudouin, the cord and nerves were normal. In Bothmann's 
case there was marked involvement of the anterior horns and the nerves. 
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In Spiller's case, in ours, and in one of Baudouin's, the cord was normal. 
Presumably it was also normal in Holmes' case, since he makes no men- 
tion of its examination. 

There is much more unanimity in regard to the conditior in the 
muscles. Spiller regarded this as due to imperfect development, and 
most descriptions mention the great diminution in size of certain fibers 
and the great enlargement of others. Holmes found fibers up to 150 
microns in diameter, and Baudouin found fibers of 100 microns. The 
photograph which Holmes gives of a cross section of muscle certainly 
shows no such fibers and might have been made from a section of the 
muscle in our case. Bing found the muscle normal, though there might 
have been some question of a nuclear increase. Such variation in the 
anatomic lesions are akin to the variations in the symptomatology and 
are not sufficient to serve as a basis for the creation of a disease entity. 
Even in the case of the lesions in the muscles, there are a number of 
conditions which produce similar lesions, as the great atrophy of certain 
fibers with a normal condition, or an enlargement of others. 

The condition of the thymus gland is interesting. It was found to be 
enlarged in Spiller's, Baudouin's, Bothmann's and our case. Whether 
there is any relation between the thymus and the condition is uncertain. 
We regret that no microscopic examination of the gland was made in our 
case. Spiller and Smith 81 found fibrosis, enlargement of the Hassall 
bodies, endothelial proliferation, and arteriosclerosis. Baudouin found 
sclerosis with diminution in the Hassall bodies, and Bothman enlargement 
of the bodies with thickening of the walls of the blood-vessels. To any 
one who has made many examinations of the thymus, these statements do 
not convey anything. There is no organ in the body which varies so 
enormously in size as does the thymus in children under one year. We 
have taken from the records of the pathologic laboratory, Harvard Medi- 
cal School, the weight of the thymus in sixty autopsies on children under 
1 year of age and found a variation from 1 to 26.5 gm. The average is 
4.5 gm. There is no record of weight equal to that of the thymus in this 
case, the next highest being 26.5 gm. in a child of four months with 
status lymphaticus. 

There is no reason to believe that the disease is an infectious one. 
The onset, the distribution of the lesions, and the absence in our case of 
any changes which might show a past infection even, all speak against 
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this. The lesions are not focal. Neither single muscles nor single muscle 
groups are affected. All the muscles innervated by the spinal nerves are 
affected though in different degree. The disease has further never been 
seen in an epidemic or in an endemic form. The reported cases are 
generally distributed and have become more numerous in late years 
because attention has been more attracted to the disease. 

It seems much more evident that the disease is toxic rather than 
infectious and that in certain cases, at least, the action of the toxic agent 
is either directly on the muscle fibers or on the terminal nerves or nerve 
endings. It also seems probable that such a toxin is produced not in the 
infant but in the mother. There does not 6eem to be any relation between 
the disease and any other disturbance in the child, no relation to food or 
digestive disturbances. Some of the children were fed on the breast, 
others on the bottle ; generally the children were healthy at birth. It is 
perfectly possible to conceive of the presence of a toxin in the blood of 
the mother from the action of which she would be protected by the pres- 
ence of antibodies. The toxic agent would be transmitted along with the 
protecting antibodies through the placental circulation. After the birth 
of the child the action of the toxin would not be counteracted by the anti- 
bodies which are no longer received from the mother. We can conceive 
of such a toxin acting either on the spinal cells or on the nerves or on the 
muscles, or on all three tissues, of its being constantly present in the 
mother's blood, which would be the case in the Werding-Hoffman** 
familial type, or only temporarily present as in the cases of myatonia. It 
is, of course, difficult to explain under such an hypothesis why single 
muscle fasciculi and single fibers in a fasciculus should remain normal as 
in our case. 

PROGNOSIS 

The prognosis in these cases is doubtful. Without actual destruction 
of nerve cells there should be considerable capacity for regeneration, and 
improvement has been seen in many of the cases. We do not know, how- 
ever, whether muscles so altered as these are capable of complete regener- 
ation. The few reports of cases up to 10 years of age do not seem to give 
a very good prognosis. Of course much will depend on the extent of the 
lesions. 

Harvard Medical School — 220 Marlboro Street. 
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During 1907 some 200 cases of poliomyelitis developed in a district 
in the northwestern section of Pennsylvania, extending from 78° 55' to 
80° 15' west longitude and from 41° to 41° 30' north latitude. The out- 
break apparently began the latter part of July in Elk County and in early 
August in Venango County, appearing first in Elk County at Ridgway 
and in Venango County at Oil City; later at Du Bois, in Clearfield 
County and at Eau Claire in Butler County. In this outbreak the height 
of the epidemic seemed to be reached the latter part of September and by 
the end of November the disease was practically stamped out. A small 
outbreak occurred in Adams County during July and August, 1908. 
Sporadic cases, only, occurred during 1909. 

During the summer of 1910 an epidemic of considerable proportions 
developed in widely separated sections of the state, reaching a total of 
1,076 cases before dying out in the early winter months. The 1910 
epidemic began in June in the Lehigh Valley, in July in Lancaster 
County and in Potter County, and later small outbreaks developed in 
Westmoreland and Fayette Counties, with scattering cases throughout 
fifty-five counties. In the Lehigh Valley in the vicinity of the two Beth- 
lehems, Allentown and Catasauqua, the outbreak assumed rather alarming 
proportions and the same may be said of Lancaster County. In Phila- 
delphia the greatest number of cases occurred in a beautiful section of 
Germantown, in the northern part of the city, and in a new and rather 
open section of West Philadelphia, with well paved streets and plenty 
of shade. 

The 1,076 cases reported during the year 1910 were grouped 
geographically with reference to topography, showing conclusively that 
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elevation played no part, as cases occurred at Philadelphia near sea level 
in considerable numbers and others were reported in areas fully 2,500 feet 
above the level of the sea. Similar charting was made with reference to 
distribution of surface waters, with negative results. The only features 
of this part of the analysis worthy of mention are that moisture and 
possibly open water-courses may have played some part in the distribution 
of the disease. 

In classifying cases by geologic formation it seems to hold true that 
over sand and gravel formation the disease was less prevalent and that it 
was more prevalent in districts not so favorable for drainage. The char- 
acter of the surface of the earth in each locality and of the subsoil seems 
to have been worthy of special note in this relation; and while it is of 
no distinct value in relation to our present knowledge of the disease, it 
may be worth recording when making future studies. 

We were able to learn nothing of value in relation to the distribution 
of vegetation other than that the disease was most prevalent after vege- 
tation had reached its height and during the stage when full development 
of plant life had been reached or passed, the greater number of cases 
resulting when plant life was on the decline and about the time the 
harvest season had ended. Possibly fungus growths favored by local 
death of plants may have furnished a nidus for unusual development of 
an intermediate host in which the virus may have passed through some 
stage of its life cycle. 

Seasonal distribution shows that the disease is most prevalent during 
the height of summer and early autumn. This distribution is well shown 
by grouping reported cases by months of sickening, as follows : 

Cases 

January 

February 3 

March 2 

April 1 

May 4 

June 27 

July 162 

August 336 

September 318 

October 152 

November 52 

December 10 

Month of onset indefinite in 9 
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During the 1907 epidemic, the chief of the laboratories spent consider- 
able time in the infected area and secured pathologic materials for labora- 
tory study. Pull details of this work will be found in the Department's 
Annual Report for the year 1907. Besearch work begun at that time has 
been continued with slight interruption until the present time. It is 
doubtful whether monkeys inoculated at that time developed a true polio- 
myelitis; probably the virus secured was not fresh enough for research 
work. Bacteriologic studies made at that time were not productive of 
results. 

With the beginning of the 1910 outbreak a branch laboratory was 
opened in Bethlehem through the cooperation of St. Luke's Hospital, 
and later a second branch laboratory was opened in the city of Lancaster 
through the courtesy of the city chemist. A great mass of data was 
secured, and a number of autopsies were performed. The tissues, together 
with a number of lumbar punctures, gave us constant material for labora- 
tory study, and as soon as good strains of virus were secured inoculation 
experiments gave us the disease in considerable numbers of cases in arti- 
ficially infected monkeys. 

In addition to making careful studies of tissues and spinal fluid* 
secured from the bodies of those suffering from the disease and in making 
careful inoculation experiments with these materials, a vast amount of 
work was done in studying smears of blood and of nasal mucus. Careful 
studies of bowel contents and urine were carried out, an offer being made 
to the physicians throughout the state to study all such materials 
forwarded to the laboratory, together with an offer to send them shipping 
containers. It is very gratifying to report that the laboratory staff in 
carrying out this work have confirmed the published researches on polio- 
myelitis and our hopes at one time were greatly encouraged by a rather 
constant finding of a microorganism which we were unable, until recently, 
to grow in pure culture, in the blood of children suffering with the disease 
and in the blood of monkeys suffering from this disease. 

Details of these reports were published from the laboratory in March, 
1911. At that time we claimed nothing more than that the organism was 
found with great regularity in the stained blood of human and experi- 
mental poliomyelitis. The only thing new to add concerning it at this 
time is its demonstrated motility. We are continuing work with a series 
of experiments and continually propagating several strains of virus with 
the hope that at some time we will learn what its etiologic significance 
may be. 
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RE8ULT8 OF INTENSIVE STUDY OF 748 CASKS 

An intensive study was undertaken by the department, resulting in 
a more or less complete record of 748 cases, giving details of physical 
conditions of the premises in which the patient sickened, the history of 
any possible exposure either to human cases of this disease or to domestic 
animals that may have had paralysis, the notes being so complete as to 
include possible exposure to flies, ticks, mosquitos, ants or any biting 
insect; exposure to heat, cold or dampness; exposure through swimming, 
wading or paddling and exposure to dust. A detailed clinical record 
was secured from the greater number of these cases giving the duration 
of the fever, the average range of fever, pulse-rate, date of onset of 
paralysis; full notes as to other cases in the family or neighborhood, a 
note of the extent of the paralysis at the height of the disease, and finally 
a note of the extent of residual paralysis existing several months after all 
symptoms of acute illness had subsided. 

We are very greatly indebted to upward of 600 physicians practicing 
in the commonwealth for all of these detailed records, the compilation of 
which would not have been possible but for their loyal cooperation. 

Detailed epidemiologic records were forwarded by 605 physicians, 
covering 748 cases. 

528 physicians reported 1 case each 

45 physicians reported 2 cases each 

17 physicians reported 3 cases each 

7 physicians reported 4 cases each 

4 physicians reported 5 cases each 

1 physician reported 6 cases 

2 physicians reported 8 cases each 
1 physician reported 10 cases 

A few interesting observations may be summarized from the many 
points developed in this intensive study. 

Out of 773 cases of poliomyelitis, fifty-nine gave a distinct history of 
exposure to previous cases, the sexes being equally divided. Nationality 
seems to play no particular part in this disease, the vast majority of those 
contracting poliomyelitis being American-born. Males have more fre- 
quently contracted the disease than females. Out of this series of cases 
437 were males, and 336 were females. But three of the colored race 
(two males and one female) sickened. In forty-four instances secondary 
cases developed in the household. 
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Other acute illnesses two months prior to the development of infantile 
paralysis seemed to show but little influence. In three instances whoop- 
ing-cough existed; in three, intestinal indigestion; in five, measles; in 
ten, diarrhea; in thirteen, gastro-enteritis ; in four, influenza; in nine, 
tonsillitis; in four, acute enteritis. 

Great exposure to heat, cold and dampness was noted in compara- 
tively few instances. Great heat was recorded in sixty-five cases; expo- 
sure to cold in twenty-seven ; exposure to dampness in eighty-nine. 

A total of thirty patients are reported to have met with some minor 
accident a short time previous to the onset of poliomyelitis. 

It was somewhat surprising to find over-exertion reported so seldom, 
a total of twenty-eight cases being recorded, twenty in the male sex, the 
exertion often consisting of hard work in the open field. 

In nineteen cases a history of automobile riding was noted; in sixteen, 
swimming; in twenty-nine, wading in open streams; in thirty-seven, pad- 
dling in water; in 157 instances the individual contracting the disease 
constantly ran barefoot. 

The prevalence of other diseases in the community during the out- 
break of poliomyelitis was not as great as has been reported by some 
authorities. The diseases of particular moment frequently recorded in 
infected communities were tonsillitis twenty-five times, gastro-intestinal 
disturbances forty-seven times. 

The date of onset by months is of peculiar interest. Occasional deaths 
from this disease were recorded during the early months in the year, one 
in January, two in February and two in April. The disease apparently 
became more frequent the latter half of June, in each instance in commu- 
nities where patients had died from the infection at some time during the 
winter months. In June twenty-four cases were reported ; in July 120 ; 
in August 262; in September 230; in October 130; in November forty- 
one; in December ten; a total of 1,076 cases being reported to the depart- 
ment during the twelve months. 

By action of the Advisory Board of the State Department of Health, 
poliomyelitis was made reportable Jan. 7, 1910, general advertisement 
of the regulation taking place immediately, but individual notices were 
not mailed to physicians until July, so it is possible that some cases were 
not reported in the first half of the year. A total of 240 certificates were 
filed with the department giving poliomyelitis as the cause of death. This 
mortality shows the disease to have been unusually virulent, even grant- 
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ing that a good many cases may have been missed because it had been so 
recently made reportable. 

The average duration of the fever was about four days. The series 
of cases studied carefully from the family physicians' notes show that in 
fourteen cases the fever lasted less than twenty-four hours; in thirty-five, 
two days; in sixty-eight, three days; in sixty-five, four days; in seventy- 
two, five days; in thirty-four, six days; in 137, one week and over; in 
eighty cases, two weeks and over. 

The temperature range averaged 99 to 104 + F., the records in twelve 
cases showing 99 to 100; in fifty-four it was 100 to 101; in 106 cases, 
101 to 102; in 147 cases, 102 to 103; in 119 cases, 103 to 104; in sixty- 
five cases, 104 and over. 

The pulse-rate was increased in a large percentage of the cases, the 
average rate being near 100. In twenty-two instances a record is made 
of a rate above 150. In a vast majority of the cases the pulse tension 
is given as high. 

In tabulating the symptoms present during the onset and early stage 
of the illness we find irritability present in 372 cases; stupor in 225; 
nausea in 343; vomiting in 366; retraction of head in 267; retraction of 
back in 192 ; nervous twitchings in 345 ; convulsions in sixty-one ; diar- 
rhea in 159 ; constipation in 349 ; retention of urine in 118 ; incontinence 
of urine in ninety-seven; insomnia in 291; sleepiness in 244, and sore 
throat in 101 cases. These symptoms seem to apply with great uniformity 
to both sexes. 

Skin eruption was recorded in sixty-three instances. A scarlatiniform 
erythema was described several times. 

It is worthy of note that the presence of pain and tenderness was 
recorded in 564 cases of the 773 studied intensively. In a very large 
majority of the cases pain was most severe in the area of the body later 
showing paralysis and the pain usually subsided on the appearance of 
paralysis. A greater number of patients complained of pain in the spinal 
region alone than in any other area of the body, a total of sixty-nine 
having pain in this region only. Fifty-one complained of spinal and 
lumbar pain, and in addition, of pain in all extremities. Thirty-three 
complained of pain in the lumbar region only, nineteen of pain in the 
cervical region and a total of thirty-seven complained of pain in the large 
joints, shoulders, hips or elbows; two complained of it in the left thigh 
only, three in the right thigh, one in the left hand, one in both feet and 
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one in the right foot only. Abdominal pain was net frequent except as 
associated with nausea and vomiting. 

In a few instances (thirty-four) evidence of insect bites was noted. 
Particulars of these marks will be found in another part of the paper. 

in this series of 773 cases, 142 patients (18.4 per cent.) recovered 
without paralysis and 294 (71.6 per cent.) recovered with considerable 
residual paralysis. 

The distribution of paralysis when at its height presents some inter- 
esting features, the following table showing how frequently the extremi- 
ties alone were involved : 

Extremity Times in- Extremity Times in- 

volved volved 

Left arm only 16 Both legs only 120 

Right arm only 20 Left hemiplegia 35 

Left leg only 74 Right hemiplegia 42 

Right leg only 69 All four extremities 78 

Both arms only 4 

In addition to the seventy-eight instances in which the four extremi- 
ties were involved, additional parts were paralyzed as follows : 

All extremities and both eyes «e~ Once 

AU extremities, right eye and right face Once 

All extremities, left eye and neck Once 

All extremities, back and abdomen Once 

All extremities, left face, left eye, neck, back and abdomen Once 

AU extremities and both eyes Once 

All extremities, neck, back and abdomen Once 

All extremities, neck, back, abdomen and left face Once 

In addition to the 120 cases having both legs only paralyzed, the 
following cases had additional parts involved : 

Both legs and right face Once 

Both legs, right arm and abdomen Once 

Both legs, back and abdomen Once 

Both legs, right face, right eye and right forearm Once 

• 

Both legs and right arm 3 times 

Both legs and left arm Once 

Both legs, right arm and right face Once 

Both legs, right arm and neck Once 

Both legs, right arm, right eye and right face Once 
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Crossed paralysis was found as follows : 

Right upper extremity and left lower extremity 6 times 

Left upper extremity and right lower extremity 5 



In thirty-four instances one or both legB were paralyzed, either alone 
or in combination with some other part of the body. 

In nineteen the right face was paralyzed twice with only the eye or 
eye and neck involved, and seventeen cases in connection with some other 
parts of the body. 

The left face was involved in twenty-two cases, always in connection 
with some other part of the body. 

Impairment of intelligence was noted in twenty-nine instances. 

Housing conditions show that in 149 instances the individual sickened 
in a large home; in 219 instances in a medium sized home, and in 164 
instances in a small dwelling. 

When classified with reference to the number of members of the 
household the tabulation shows two instances in a family of one; thirteen 
in a family of two; eighty-six in a family of three; 154 in a family of 
four; 121 in a family of five; ninety-five in a family of six; sixty-two 
in a family of seven; thirty-three in a family of eight; twenty-three in a 
family of nine ; twenty-thre|^n a family of ten and oyer. 

With reference to the number of children in the household, the tabu- 
lation shows 106 instances in which there was one child; 174 in which 
there were two children; 110 in which there were three children; ninety 
in which there were four; fifty-nine in which there were five; twenty-two 
in which there were six; seventeen in which there were seven; twenty in 
which there were eight; five in which there were nine; four in which 
there were ten and over; eighteen in which there were none, with 148 
unstated cases. 

Out of 773 cases contact occurred as follows : 

Certain direct contact with acute case 59 

Certain direct contact with abortive case 7 

Certain direct contact with chronic case 2 

Certain direct contact with acute case by second person 5 

Adults exposed escaping paralysis 1,678 

Children exposed, escaping paralysis 1,062 

Children sleeping in same bed room with acute case, escaping paralysis 261 

These figures establish the fact that the danger of transmission from 
one member of the household to another member of the same household 



Fig. 1. — Photomicrograph of pure culture of microorganisms found in the 
blood of patients with iieute anterior poliomyelitis, showing long and short forms 
of the organism. 



Fig. 2. — Photomicrograph of blood of patient ill of acute anterior poliomyelitis, 
showing a single organism with bullions ends connected by n long thin body, 
attached nt one end to nil corpuscle in exact center nf photograph. 
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is not great and when we consider the number of instances in which other 
children slept in the same bed-room with the child contracting polio- 
myelitis, it seems still more remarkable that so few secondary cases 
occurred. In 289 instances children slept in the same bed-room, only 
twenty-four contracting the disease. 

In nine instances the disease developed in children after having 
visited communities where this disease was known to be prevalent. In 
five cases the possibility of transmission through a second individual 
seemed probable. These will be given in detail with the case history. 
In a number of instances suggestive illness occurred in the same house- 
hold with frank cases of paralysis. A few such cases will be cited with 
their histories. 

Further studies of household conditions showed that in 390 homes 
doors and windows were screened. In 128 homes sanitary conditions are 
classified as excellent; in 215 homes as good; in 226 as fair; in sixty-six 
as bad, with 138 unstated. 

Mosquitoes were reported as having access to the house 324 times. 

The dwelling stood near a stable or barn in 297 instances; near a 
poultry house 289 times ; near a privy 275 times ; and forty-seven times a 
public garbage dump is reported near the residence. Stagnant water 
nearby is reported seventy-five times; near ftpen streams in 171 instances; 
near open drains in 140 instances. 

In 410 instances trees are reported in the immediate vicinity of the 
dwelling; in 122, shrubbery. The particular trees enumerated will be 
found in a table. 

Sanitary plumbing is reported in 277 homes; outside closets in 476. 

Household garbage was disposed of to hogs on the premises in thirty- 
six instances; was burned in thirty-eight; a public system of disposal was 
reported 231 times; was buried in four instances; thrown on surface of 
ground 162 times; fed to other domestic animals eleven times. 

The water-supply to the household was given as public in 327 
instances; well in 194 instances; spring in sixty instances and cistern 
in thirty-three instances. 

The ice-supply was given as natural in eighty-four instances; arti- 
ficial in 164 instances; none used at all in 322 instances; with 203 
unstated. 

The milk-supply was given as one cow in 167 instances; breast-fed 
in twenty-five instances; condensed in five instances; in bottles in 194 
instances ; in cans in 112 instances ; in own receptacles in twenty instances. 
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Fruits and vegetables used prior to illness in the various households 
and partaken of by those ill may be well summarized in the following 
table : 



Common varieties 117 

Cabbage 15 

Potatoes 19 

Lima beans 4 

String beans 6 

Peas 10 

Parsnips 1 

Carrots 1 

Tomatoes 28 

Corn 8 

Parsley 1 

Cucumbers 3 

Celery 7 

Radishes 9 

Onions 17 

Lettuce 18 



Watermelon 2 

Canteloupe 3 

Pineapple 1 

Grapefruit 1 

Bananas 51 

Oranges 47 

Peaches 36 

Apples 115 

Green apples 1 

Plums 20 

Grapes 14 

Green grapes 2 

Cherries 15 

Berries 21 

No vegetables used 116 

Not stated 55 



Vermin were reported as follows : Houses 

Flies were present in 383 

Mosquitoes were present in 212 

Mice ( house) were present in 149 

Rats were present in 77 

Ants were present in 85 

Roaches were present in 90 

Bedbugs were present in 91 

Spiders were present in 127 

Mice ( field) were present in 43 

Biting flies were present in 169 

Ticks were present in 14 



Table 1. — Poliomyelitis Grouped bt Age Periods 



Cases 

1 month 2 

2 months 1 

3 months 4 

4 months 4 

5 months 7 

6 months 9 

7 months 12 

8 months 7 

9 months 20 

10 months 7 

11 months 8 

1 to 2 years 346 

2 to 3 years 187 



Cases 

3 to 4 years 108 

4 to 5 years 58 

5 to 6 years 44 

6 to 7 years 50 

7 to 8 years 24 

8 to 9 years 22 

9 to 10 years 20 

10 to 15 years 45 

15 to 20 years 23 

20 to 25 years 18 

25 to 30 years 8 

30 years and over 8 

Not stated 34 

Total 1076 
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Table 2. — Day of Onset of Pabalysis 



Same day 



Cases 
..111 
.. 83 



1 day 

2 days 88 

3 days 93 

4 days 51 

6 days 37 

6 days 22 

7 days 22 

8 days 9 

9 days 5 



Cases 

10 days 8 

11 days 4 

12 days 2 

13 days 

14 days 3 

15 days 2 

19 days 1 

20 days 1 

21 days 6 

Not stated 126 



Trees and shrubbery stood near the infected house as follows : 



Trees 

Fruit 168 

Maple 150 

Poplar 30 

Oak 21 

Pine 11 

Willow 9 

Locust 9 

Chestnut 9 

Horse-chestnut 9 

Elm 4 

Beech 4 

Walnut 3 

Linden 2 

Cottonwood 2 

Cedar 2 

Birch 1 

Spruce 1 

Shumac 1 

Aah 1 

Kind not stated 23 



Shrubbery 

Roses 26 

Grape Vine 10 

Lilacs 8 

Honeysuckle 6 

Hedge 3 

Vines 

Snow-balls 

Locust 

Japanese hop vine 

Cedar 

Berry 

Scrub-apple 

Maple 

Mock-orange 

Clematis 

Underbrush 

Privet and thorn hedge 

Kind not stated 52 



Data as to Domestic Animals 

240 homes had dogs without sickness 
264 homes had cats without sickness 
254 homes had chickens without sickness 
57 homes had birds without sickness 
180 homes had horses without sickness 
155 homes had cows without sickness 

1 home had 1 dog with sickness 

3 homes had chickens with sickness (paralysis) 

1 home had 1 bird with sickness (paralysis) 

1 home had 1 horse with sickness 

1 home had 2 cats with sickness 
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Insect Bites 

Mosquito bites appeared in 15 cases as foilowB: 

Back i Body 1 

Hands 3 Thighs 1 

Face 4 Chest 1 

Neck 3 Location not stated 1 

Bedbug bites appeared in 2 cases as follows: 
Thighs 1 Chest 1 

Unknown insect bites appeared in 17 instances as follows: 

Face 4 Thighs 2 

Neck 2 Temporal region 1 

Body 4 Location not stated 3 

Head 1 

In many histories rats were reported on the premises. Field mice 
were frequently found. In 149 homes house mice were prevalent; in 383 
homes ordinary flies were found; biting flies were reported 169 times; 
bedbugs ninety-one times; roaches ninety times; ticks fourteen times; 
ants eighty-five and spiders 127. Mosquitoes were noted in 212 instances. 

Unusual insects were reported in eighteen instances, particulars being 
found elsewhere. 

In three instances paralytic disease occurred in animals, the particu- 
lars being set forth elsewhere. 

The underclothing worn by those sickening is reported as being cotton 
in 304 cases; woolen in eighty-two; half cotton and half wool in ten. 
The stockings were reported as being cotton in 300 ; woolen in seventy- 
eight; half cotton and half wool in six. 

Several centers of unusual prevalence were noted, one in the vicinity 
of Galeton near the line between Potter and Tioga Counties, at a great 
elevation in the northern part of the state; one in the vicinity of the 
Bethlehems and Allentown in Northampton and Lehigh Counties in the 
east central section of the state; one in Lancaster County in the city of 
Lancaster and adjacent rural districts in the south central part of the 
state and one each in Luzerne and Westmoreland Counties in the south- 
western section of the commonwealth, and in Philadelphia county in the 
section of the city known as Oermantown and in a part of West Phila- 
delphia west of the Schuylkill River. The disease was found, however, 
in fifty-eight counties out of sixty-seven. Grouped by counties the follow- 
ing table shows the distribution throughout the state: 
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Table 3. — Showing Distribution of Gases and Population 



County Cases 

Adams 

Allegheny 89 

Armstrong 7 

Beaver 17 

Bedford 1 

Berks 26 

Blair 

Bradford 4 

Bucks 27 

Butler 14 

Cambria 3 

Cameron 2 

Carbon 10 

Centre 4 

Chester 11 

Clarion 

Clearfield 1 

Clinton 

Columbia 7 

Crawford 1 

Cumberland 4 

Dauphin 11 

Delaware 16 

Elk 2 

Erie 8 

Fayette 19 

Forest 

Franklin 6 

Fulton 

Greene 1 

Huntingdon 1 

Indiana 5 

Jefferson 2 

Juniata 

Lackawanna 4 



Population 

34,319 

1,018,463 

67,880 

78,353 

38,879 

183,222 

108,858 

54,526 

76,630 

72,689 

166,131 

7,644 

52,846 

43,424 

109,213 

36,638 

93,768 

31,545 

48,467 

61,565 

54,479 

136,153 

117,906 

35,871 

115,517 

167,449 

9,435 

59,775 

9,703 

28,882 

38,304 

66,210 

63,090 

15,013 

259,570 



County Cases 

Lancaster 150 

Lawrence 4 

Lebanon 3 

Lehigh 101 

Luzerne 15 

Lycoming 4 

McKean 15 

Mercer 2 

Mifflin 4 

Monroe 6 

Montgomery 33 

Montour 1 

Northampton 140 

Northumberland ... 7 

Perry 5 

Pike 1 

Potter 9 

Schuylkill 15 

Snyder 1 

Somerset 7 

Sullivan 

Susquehanna 

Tioga 19 

Union 1 

Venango 4 

Warren 1 

Washington 21 

Wayne 3 

Westmoreland 50 

Wyoming 2 

York 6 

Philadelphia 143 

1076 



Population 

167,029 
70,032 
69,565 

118,832 

343,186 
80,813 
47368 
77,699 
27,785 
22,941 

159,590 
14,868 

127,667 

111,420 

24,136 

8,033 

29,729 

207,894 
16,800 
67,717 
11,293 
37,746 
42,829 
16,249 
56,359 
39,592 

143,680 
29,236 

231,304 
15,509 

136,406 
1,549,008 



It is interesting to note that few cases developed in Elk, Venango and 
Clearfield Counties, where epidemics were reported in 1907, and in 
Adams County, where a small outbreak occurred in 1908. The exception, 
however, occurred in Butler County, where a few cases developed in 1907, 
and fourteen cases in 1910. 

The laboratory staff, working from the branches opened in the field, 
made an intensive study of seventy-three cases during life and a study 
of pathologic materials from eleven fatal cases, doing a great deal of 
routine work resulting in statistics too elaborate to refer to more than 
incidentally in this paper. A composite table of blood-counts alone, 
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when grouped by day of disease on which count was made, is worthy of 
reproduction. 

Day Polynuclears Small Large Eosinophils 

.... Lymphocytes Lymphocytes 

2nd to 5th 52.2 34.2 10.1 3.5 

6th to 9th 47.2 34.6 13.2 5. 

After 10th 51.4 32.8 13.1 2.7 



* 



Ordinary leukocyte counts were made in a series of cases. The results 
seem to show a high degree of leukocytosis up to the ninth day of illness. 
Spinal fluids were studied eleven times, in each instance fluid being 
secured during the active stage of the disease. Neutral broth cultures 
showed the common diplococcus in every such fluid, but in no instance 
were we able to secure paralysis by inoculation with this organism. 

A very large number of swabbings from the nasopharynx were secured 
and from fourteen such swabbings attempts were made to inoculate five 
monkeys by applying the centrifugal sediment resulting from macerating 
these materials in salt solution, swabbing the sediment over the mucous 
membranes and as nearly as possible placing sediment over the cribriform 
ethmoidal plate. All of these results were negative. 

Six monkeys and seven rabbits injected under the skin with this 
material gave negative results. These findings seem to show that there 
is not great danger from the discharges, even though we do succeed in 
producing the disease by using the actual mucous membranes in the naso- 
pharyngeal area. 

Inoculation experiments made in an attempt to produce immunity 
in monkeys was to a very high degree successful. Attempts to give the 
disease to rabbits was only in part successful, as we failed absolutely in 
our attempts to transmit the disease from the rabbit developing paralysis 
to other rabbits or back to monkeys. It is possible that failure in this 
experiment occurred because the paralysis in the rabbit was not demon- 
strable until two weeks after inoculation. 

In several communities an unusual number of yellow butterflies were 
reported. A series of these butterflies were collected, killed and macer- 
ated. Inoculation experiments from the resulting material failed uni- 
formly to produce paralysis. 

In the Bethlehems a blight among Norway maple trees attracted 
considerable attention and it was thought by many citizens that this 
disease was more prevalent near houses where cases of poliomyelitis 
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existed. A careful examination of these conditions showed that the blight 
was not confined to the Norway maple and that there was no greater 
involvement of trees in the vicinity of the affected houses than elsewhere. 
Examination of the blighted branches showed a delicate mycelium run- 
ning through the mesophyl of the leaves that was not identical with the 
oidium of Westphalia. The study of this mycelium gave us negative 
results. A large number of specimens of blood smears, samples of feces, 
urine and nose and throat swabbings were sent us by practitioners, but 
aside from finding microorganisms in the blood with great uniformity, 
nothing worthy of note was seen. 

EXTRACT FROM LABORATORY REPORT PUBLISHED MARCH 2, 1911 

In examining the blood from acute cases of poliomyelitis in human beings, 
and also in monkeys in which the disease was produced experimentally, an organ- 
ism was found, different in morphologic characteristics from any heretofore 
described which may or may not, on further investigation, prove to be the etio- 
logic factor in the causation of the disease. Blood smears being fixed in methyl 
alcohol for one minute and stained with carbol-thionin, the organism appears 
as a faintly-stained blue rod with regular cell wall about 10 microns long and 
about 8 microns in width, curved at an angle of 60 to 75 degrees at one end, 
occasionally at both ends. At times, the curved end is bulbous. Some of the 
organisms appear to have a very finely granular protoplasm when the highest 
amplification is employed. They may be discerned by means of a 4 mm. dry 
, objective but their characteristics are much more satisfactorily delineated under 
the 1/12 oil-immersion lens. They are found free in the serum as well as within 
the body of the red blood-cell. 

The organisms do not retain the violet color when stained by the method of 
Gram but assume the color of the counter stain which, as generally used in this 
laboratory, is a very dilute solution of carbol-fuchsin. 

The bloods examined were from ten different cases of acute poliomyelitis in 
children and were taken during the epidemic of last summer and autumn, and 
from thirteen cases of the disease during the acute stage, which had been pro- 
duced experimentally in as many monkeys. 

Blood smears from three normal human beings were carefully examined and 
although the search for these organisms was diligently made, none was found. 
Smears were made from the bloods of thirteen normal monkeys with negative 
results. After inoculation with the virus these same monkeys gave positive 
results. The blood of other normal monkeys gave negative results. 

Blood smears were stained with iodin and sulphuric acid in order to test the 
organisms for cellulose, but no blue stained organisms were seen. 

Smears from the cords and brains of paralyzed monkeys, and from one human 
case were examined, but none of the new organisms was found. 

Filtered virus stained with carbol-thionin and by Gram's method showed none 
of these organisms. 

Deflbrinated blood, three weeks to two months old, from two paralyzed mon- 
keys, showed the forms in increased numbers. 
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Cultures made from the blood of a paralyzed monkey, in blood bouillon, plain 
bouillon, and blood-agar, examined after having been inoculated three weeks, 
showed the presence of the organism in increased numbers. Dorsett's egg medium 
was inoculated with the same blood at the same time but the organism was 
not found in smears from the surface of the medium or from the water of con- 
densation. 

SUBSEQUENT FINDINGS 

Since publishing the above preliminary report on the finding of rod- 
shaped microorganisms in specimens of stained blood taken from human 
beings suffering from poliomyelitis and from monkeys in which the 
disease had been produced experimentally, these microorganisms have 
been found moving freely in the serum or attached to the side of a red 
blood-corpuscle in fresh blood taken from three monkeys ill of polio- 
myelitis. The monkey blood was examined at the time of inoculation 
and at twenty-four-hour periods up to 168 hours after inoculation. In 
the blood examined at the time of inoculation and at the twenty-four-hour 
period no organisms were found. At the end of forty-eight hours, how- 
ever, a few of the moving microorganisms were found. Their numbers 
in the fresh blood specimens were increased up to 120 hours, after which 
time they seemed to appear in about the same numbers till examination 
at regular intervals was discontinued. At the end of three weeks the 
motile organisms could still be found in large numbers in the fresh blood. 

Examination of the blood of a normal monkey examined at the same 
period as a control, failed to reveal any of the microorganisms. 

The motility was of a slow, sinuous type resembling that of a spiril- 
lum. The bulbous ends were readily discernible. At times the organism 
appeared as standing on end, presenting the bulb uppermost, so that it 
resembled a large coccus in the microscopic field. Presently it would 
right itself and the long curved rod terminating in this bulb could be 
distinctly followed. 

Pure cultures of this organism were isolated from the bloods of these 
three monkeys, on a medium made of the central nervous system of a 
monkey, combined with agar-agar. After a generation or two on this 
central-nervous-system-agar, the organism grows well on the ordinary 
laboratory media. 

CHARACTERS OF THE ORGANISM 

The morphologic, biologic and biochemic characters of the organism 
grown on artificial media are as follows : 

The best stain to bring out the morphology is carbol-thionin, though 
Loefflert alkaline methylene-blue, Qiemsa, Wright's, Ziehl-Nielson, carbol- 
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fuchsia and Oram's method demonstrate the organism with no difficulty 
whatsoever. Stained with carbol-thionin the organism appears as a 
granulated rod, the young forms measuring 0.6 to 0.8 microns in width 
by 1 to 2 microns in length. The older forms may appear as long as 
10 or 12 microns with a width of 0.6 to 0.8 microns. Many of 
the indeterminate forms appear as spirals with from two to four loose 
turns. The longer forms have in many instances bulbous ends which 
have somewhat the appearance of spores, though free spores have never 
been observed. 

The organism is actively motile, having a single polar flagellum at 
one pole only. It has no demonstrable capsule, and it is decolorized by 
the method of Gram. Colonies on agar are circular, moist, convex, 
entire, 1 to 3 mm. in diameter. In color they are bluish gray by direct 
light, old colonies having a yellowish tinge by transmitted light. Their 
peripheries are translucent while their centers are thickened and appear 
yellowish-white. Microscopically they are brownish-white, with a finely 
granular translucent periphery, and an opaque, brown, grumous center. 

Agar Slant: Bluish gray with a suggestion of greenish tinge in cultures three 
or four days old, moist, raised, regular edges, growth along whole length of 
streak. White beaded growth in stab. 

Gelatin: White, beaded growth along needle track with nail-head, moist 
growth on surface. No liquefaction. 

Potato: Moist, cream to brown, abundant. 

Central-Nervous-System- Agar : Gray, moist, very abundant along entire path 
of inoculation. 

Egg Medium (consisting of yolk only) : Moist, very abundant, spreading, 
pinkish growth. 

Bouillon: Very turbid, white flocculent sediment. In 120 hours a white 
ring around the glass tube at the level of the surface of the medium. 

Litmus Milk: An initial acidity followed by a gradually increasing alkalinity, 
with a beginning reduction of the litmus at the bottom of the tube. No coagula- 
tion of the casein occurs. In four weeks acidification again takes place; reduc- 
tion of litmus and firm coagulation after five weeks. 

There is a slight production of acid in dextrose-agar and saccharose- 
agar, but not in mannite, maltose or lactose. Gas production does not 
occur in any of the sugars above mentioned. Mannite turns green after 
three weeks. The organism grows best in neutral medium, next best in 
acid, and poorest in alkaline. 

Indol is not produced. It seems to grow most abundantly on media 
rich in phosphates. It does not grow well on media containing much 



373 



Table 5. — Showing Transmissibility from Human Case to Monkey and from 

Monkey to Monkey 

Virus, Case 63, Injected into 



M. XXII Death 
from paralysis 



M. XIX. Death 
from paralysis 

I 
M. XXVII. Injected 
with filtered virus. 
Death from paral- 
ysis. 

I 
M. XIV b. In- 

{'ected with virus. 
)eath from paral- 
ysis. 



M. XX. Paralysis 
without death. Legs 
remain paralyzed. 



M. XXTVa. Inj. 
with virus. Par- 
alysis and death. 



i 



M. Xllb. Inj. 
with virus. Death 
from paralysis. 



XXX] 



Ilia. 
Paralysis and 
death. 




M. XXXVTII. Inj. 
virus. Merely de- 
pression. No par- 
alysis. 



1M. XLI. Inj. with 
virus. Merely de- 
pression. No par- 
alysis. 



I 
M. XXIX. Inj. fil- 
tered virus. Par- 
alysis almost com- 
plete; recovery. 



I 
M. XXX. Inj. fil- 
tered virus. Par- 
alysis followed by 
death. 



M. XXXI. Inj. 
virus. Paralysis 
and death. 



I 
M. XXXV. Inj. 
with virus. Paral- 
ysis and death. 



Filtrate of cords of human Case 53 
Combined with Monkeys XXX, XXXII, XXXVTII, XLI and XXXV 

I 
M. XUV. Paral- 
ysis and death. 

I 
M. XLVL Ini. 
with virus. Paral- 
ysis and death. 

I 
M. XLIX. Inj. 
with filtered virus. 
Paralysis and 
death. 
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glycerin. The organism grows in the absence of air as well as when the 
air is given free access. 

EXPERIMENTAL PRODUCTION AND PREVENTION OP THE DISEASE 

Experiments on the production of poliomyelitis in monkeys by using 
this organism are in progress. 

We have published in connection with our laboratory work negative 
experiments resulting from a good many observations made with great 
care. On finding virus negative after an autopsy had been performed 
on a child dead with this disease, we conducted experiments to determine 
what agent in the embalming fluid might have been destructive, and, 
determining that formaldehyd and arsenic were both used in these fluids, 
a series of experiments were carried out with each, as well as with the 
fluid itself, solutions being injected at varying intervals as inoculation 
experiments to determine whether or not it would be possible to prevent 
the development of the disease by administration of these chemicals. 
The results in each instance were negative. Salvarsan was tried in a 
series of experiments in order that we might have data concerning the 
most potent arsenical preparation. These experiments, too, were negative, 
although they led to the incidental discovery of a positive Wassermann 
reaction in a monkey. 

Abstract Case No. 256 (Laboratory Case No. 53). — 6. T., female, aged 7; 
physician, Dr. George E. Day, Strasburg. Child well to August 23; August 24, 
stiffness of knee, pain in neck, fever, constipation, dizziness, temperature 102.5 
F., no paralysis; August 26, paralysis right leg, both arms, loss of reflex, sensa- 
tion normal ; August 27, worse, pulse rapid, pressure symptoms ; lumbar puncture 
secured 32 c.c. spinal fluid under excess pressure; August 28, slight improve- 
ment; 29th, breathing labored, 30th, death 9:00 a. m.; complete autopsy 11:00 
a. m. Abundant material for laboratory study was obtained and true pathologic 
picture found. Tissues gave Noguchi butyric reaction. Emulsion from lumbar 
cord, bulb, pons, lymph-nodes, cultures from cerebrum, cerebellum, pons, bulb, 
lumbar cord, lymph-nodes; Gram positive coccus found in cultures taken at 
autopsy from brain and cord; nothing further by dark-field illumination. Mon- 
keys inoculated with this coccus remained well. Two monkeys received emulsion 
from cord, pons and bulb into brain; both contracted disease and from this 
strain of virus successful transmission experiments were secured as illustrated 
on protocol of transmissibility. 

I am greatly indebted to Dr. B. Franklin Boyer, Chief Medical 
Inspector, and the staff of the Division of Medical Inspection, for the 
compilation of the statistics in this report, and to Drs. Herbert Fox, and 
J. B. Eucker, Jr., of the Laboratory Division, for the notes of the experi- 
mental work carried out under my direction. 



INFANTILE PABALYSIS 

WITH ESPECIAL REFERENCE TO ITS OCCURRENCE IN MASSACHUSETTS, 

1907-1910 * 



ROBERT W. LOVETT, M.D., and MARK W. RICHARDSON, M.D. 

BOSTON 



The problem of infantile paralysis is definitely before the physicians 
of the United States. 

In the twenty years from 1881 to 1900 there were reported in this 
country 200 cases. In the five-year period beginning in 1900 and ending 
in 1904 there were reported 100 cases. In the five years beginning in 
1905 and ending in 1909, 5,400 cases, and in one — the year 1910 — 
approximately 9,000 cases. Such an extraordinary increase, in which 
Europe has in no way shared, brings before us very seriously our obliga- 
tion to investigate the disease, to take account of our stock of knowledge 
regarding it and to do what we properly can do to quiet the panic that 
exists in the minds of the laity, by placing before them what we 
know and by asking their assistance to help us to learn more (Charts 
1, 2 and 3). 

The present paper will consist of a brief r6sum6 of our present 
accepted knowledge of the various aspects of the disease and an analysis 
of the studies in Massachusetts made by the State Board of Health for 
the four years beginning in 1907. 



*This paper was prepared with the co-operation of Henry P. Walcott, M.D., 
Chairman of the Massachusetts State Board of Health, and of Theobald Smith, 
MJX, Milton J. Rosenau, M.D., John Lovett Morse, M.D., and James H. Wright, 
M.D., Advisory Committee on Infantile Paralysis to the Massachusetts State 
Board of Health. 

In the field work the Board has had for two years (1909-1910) the services of 
Dr. Philip A. E. Sheppard of Boston, and Dr. Thomas P. Hennelly, now 
of Pittsfield, Mass. The epidemic in the Deerfield Valley in 1908 was investigated 
by Dr. Herbert P. Emerson, of Springfield, then State Inspector of Health for that 
district. Much valuable assistance has been rendered furthermore by the other 
State Inspectors of Health throughout the Commonwealth. 



376 

I. RECENT HISTOHY AND ETIOLOGY OF INFANTILE PABALY8IB 
RESUME OF PRESENT ACCEPTED KNOWLEDGE 

History. — The disease is not a new one. Although the first clear 
description of it was given in 1840 bj Heine, a German, it was fairly 
veil described by an English physician, Michael Underwood, in 1774. 
Since the perfectly clear description of the disease by Heine, in 1840, 
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Chart I.- -Prevalence of infantile paralysis in the United States, 1894 to 1910. 

successive additions to our knowledge have been made, the most impor- 
tant contributions until very recently having been by Norwegian and 
Swedish authors, who had unusual opportunities for the study of the 
disease between 1899 and 1907. 

Infectious Character. — Although it had long been suspected to be 
an infectious disease, this fact was not absolutely proved until November, 
1909, when Flexner and Lewis of the Hockefeller Institute in New York 
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demonstrated, by inoculation of a series of monkeys with tissues from 
children dying of the disease, that the process was an infectious one, 
placing it in the category with rabies, yellow fever and foot-and-mouth 
disease. This discovery was undoubtedly the most important addition 
to our knowledge of the disease ever made. 

Epidemic Character. — That the disease was infectious was suggested 
by the fact, recognized as early as 1881, that it occurred in epidemics. 
Indeed, a questionable epidemic was reported in 1841 by a Louisiana 
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Chart 2. — Number of new patients with infantile paralysis treated at Chil- 
dren's Hospital, Boston, indicated by the solid black line; those treated at the 
New York Orthopedic Dispensary and Hospital by the dotted line; both by years. 

physician. From 1881 until the present time, epidemics have been 
reported with increasing frequency, and since 1905 the size of epidemics 
has largely increased. We must remember, however, that of late greater 
attention has been paid to the disease and a larger number of cases has 
been recognized, so that the increase is in a measure apparent. Never- 
theless, the increase has been too great to be accounted for by any theory 
of increased attention to the disease. 
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Epidemic History. — The first great epidemic of modern times occurred 
in Norway and Sweden in 1905, 2,000 cases being reported in Norway 
and Sweden together. In 1907 the first great American epidemic 
occurred, 2,500 cases being reported in and abont New York, Bince which 
time the disease has been increasing irregularly hi the United States, 
making a very great increase in 1910 over any previous record. 

Infantile paralysis first appeared in the United States to any consid- 
erable extent in 1894, when Caverly of Rutland reported 132 cases in the 
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Chart 3. — Relative prevalence of infantile paralysis in the United States and 
Europe and Australia; the solid black line refera to the United States; the 
dotted line to the following countries: Italy, Sweden, Norway, Germany, Austria, 
France, England and Australia. 

Otter Creek Valley, Vermont. Some ten small epidemics were reported 
in the United States during the next twelve years, and in 1907 the largest 
epidemic on record, that in New York, occurred, some 2,900 cases having 
been reported in that year. In 1908 the disease was apparently quiescent, 
only 392 cases being reported in the United States. This was followed 
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by outbreaks in 1909 in various parts of the country, and in Cuba for 
the first time, with a total for the year of 2,343 cases in all. 

In 1910 the disease assumed much more serious proportions and was 
present in forty-three states. Several states had epidemics, 500 or more 
cases occurring in the District of Columbia, Iowa, Massachusetts, Minne- 
sota, Indiana and Pennsylvania, and from 200 to 500 in Kansas, Mary- 
land, New Hampshire, New York, Rhode Island, Virginia, Washington 
and Wisconsin (Chart 4). 

The reasons for this marked increase in the occurrence of infantile 
paralysis are not clear, but the certain considerations are of interest and 
possibly of importance. 

Question of Importation. — No explanation has been given for the 
sudden increase of the disease in Norway and Sweden in 1905, but after 
that epidemic it seems not unreasonable to suppose that the disease may 
have been increased in this country by Scandinavian immigrants, who 
arrived to the number of about 42,000 in the year 1907. The epidemic 
of 1907 in New York may have had its origin in this way, and the disease 
may have been carried in a similar manner to the middle west, but the 
explanation is not wholly satisfactory, inasmuch as the outbreak of the 
disease in the west did not conform closely to the distribution of Scandi- 
navian immigrants. The Massachusetts epidemic can be reasonably 
explained on the ground that it came from New York. In fact, the 
New York epidemic was sufficiently large to be a possible source for the 
outbreaks in various parts of this country. 

Travel. — It has been noted in the distribution of all epidemics that 
they tend to spread along the lines of greatest travel ; certain figures were, 
therefore, analyzed with regard to passenger traffic in the United States. 

Steam Railways. — In 1904 there were 715,400,000 passengers carried 
by the railroads, and in 1908 there were 890,000,000, the average number 
of passengers per train mile being in the first period forty-six, and in the 
second fifty-four; that is, there were 175,000,000 more passengers car- 
ried per year in 1908 than in 1904. 

Electric Railways. — The only available figures with regard to electric 
railway traffic are those for 1902 and 1907. In 1902 the number of 
passengers carried was 5,536,000,000, and in 1907 it was 9,500,000,000, 
an increase in round numbers of 4,000,000,000, or about 75 per cent, in 
five years. 
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Automobiles. — Another important factor as regards increased travel 
is the automobile, and here the only figures which it has been possible to 
analyze are those relating to Massachusetts. In 1904 there were 4,000 
automobiles registered in Massachusetts ; in 1909, 24,000 ; that is, in the 
five-year period the number of automobiles increased six times. 

Conclusions from Study of Travel. — These figures show a very decided 
increase in travel in the United States in five years, an increase wholly 
out of proportion to the increase in population. It is not at all unlikely 
that it is one factor bv which the disease has been distributed over the 
country; and if this conclusion is applied to the year 1894 when the 
Butland epidemic occurred, the increased communication by travel 
becomes very much more marked by comparison. 

Having considered these general aspects of the disease we now come 
to the closer consideration of its etiology. 

ETIOLOGY 

The disease is an infectious one, caused by an ultramicroscopic virus 
which passes through the closest porcelain filters, its infectious character 
having been proved by the fact that it can be propagated in a second 
and many subsequent series of monkeys from tissues of a first series. 

The virus is contained in the brain and spinal cord, the mucous mem- 
brane of the nasopharynx, in infected lymph-nodes, in the salivary glands, 
and, in the acute stage, in the cerebrospinal fluid and the blood. 

The disease may be produced experimentally in monkeys by intra- 
cerebral, intraperitoneal, subdural, intraneural, perineural and subcu- 
taneous injections, and by implantation in the anterior chamber of the 
eye. The disease has been caused also by the introduction of the virus 
into the stomach and intestines. Successful inoculation has been accom- 
plished by rubbing the virus into a scarified or even a sound nasal mem- 
brane, and two observers succeeded in producing the disease by inhala- 
tion of an emulsion containing the virus and by implantation in the 
trachea. All investigators agree, however, that the intracranial route 
is the best for inoculation. 

Inoculation of horses, calves, goats, pigs, doves, sheep, rats, cats, mice, 
chickens, guinea-pigs and dogs have proved negative, and monkeys have 
proved the most satisfactory animals for study. A paralysis may be 
experimentally produced in certain varieties of young rabbits and may be 
transmitted from one generation to another of rabbits and finally back 
to monkeys by successive inoculations. 
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The virulence of a suspension is not impaired by drying (to nine 
days), by freezing, nor by suspension in glycerin for five months, but it 
is killed by exposure to a temperature of from 45 to 50 C. in half an hour. 
It is also killed by such weak disinfectants as 1 per cent, solution of 
peroxid of hydrogen (perhydrol of Merck) by 1 to 500 solution of per- 
manganate of potash, and by a powder containing menthol 0.5, salol 5, 
and boric acid 20. 

The organism is not visible with the highest powers of the microscope 
and will not grow on the culture media in general use. 

The disease in monkeys is very much like that in children, but is 
much more fatal; in fact, so large a proportion of inoculated monkeys 
die that the study of the affection clinically in them is difficult. No 
instances as yet have been reported in which one monkey has taken the 
disease from another, although long continued and intimate contact has 
been maintained. 

The incubation period in monkeys is from five to forty-six days, with 
an average of eight or nine days. 

IMMUNITY 

A child or animal that has once had the disease becomes apparently 
immune and the blood of children and monkeys recovered from the dis- 
ease has been found to render other monkeys refractory to subsequent 
inoculation, the specific antibodies persisting in the blood for three years 
in one case, but being absent in another case eleven years after the 
onset. 1 This fact, of course, suggests that a preventive serum may be 
hoped for, but as yet the serum treatment is wholly in an experimental 
stage, and not yet ready for use in cases of the human disease. 

PERSONAL TRANSMISSION — DIRECT AND INDIRECT 

In discussing the question of the transmission from patient to patient, 
the use of the technical and restricted term "contagious" will be avoided 
and the term "transmissible" will be employed. 

The disease may be transmitted apparently in three ways: (1) By 
direct contact of a healthy child with a sick one ; (2) by indirect contact 
by means of healthy persons passing from the sick to the well; and (3) in 
certain very rare instances a child has become ill shortly after occupying 
a house from which an affected family had moved. 



1. Netter and Levaditi: Comptes rend. Soc. de biol., 1910, lxviii, 855. 
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Comparative Transmissibility. — The disease is, however, apparently 
less transmissible than other so-called contagions diseases with which we 
are more familiar. 

In Minnesota a very careful investigation was conducted by Hill as 
to the relative transmissibility of infantile paralysis compared with that 
of scarlet fever, measles, etc., in the same territory. Of persons known 
to have been exposed to diphtheria, scarlet fever and infantile paralysis, 
the percentage contracting the disease was as follows: Scarlet fever, 
22 per cent.; diphtheria, 17 per cent.; infantile paralysis, 6 per cent. 
Taking the instances of these same diseases, where one case existed in a 
family, the number of other cases occurring in the same family was as 
follows: Scarlet fever, 40 per cent.; typhoid fever, 30 per cent.; diph- 
theria, 29 per cent. ; infantile paralysis, 17 per cent. The disease is 
thus apparently less transmissible than scarlet fever, typhoid fever or 
diphtheria. 

The same evidences of mild transmissibility were shown in an inves- 
tigation by Emerson, of an epidemic in the Deerfield Valley in Massachu- 
setts in 1908, where a rural community offered excellent opportunities 
for study of contact. Furthermore, such instances as the following are 
difficult to explain by any theory of personal contact, direct or indirect: 

In a sporting camp in a northern forest the 5-year old son of the 
proprietor had been in the camp since early spring. He had never left 
the camp during the summer. The camp was 5 miles from any other 
camp or house and 10 miles from the frontier town. There had been no 
other children in the camp during the summer and no illness of any kind 
in the guests or among animals. The few guests who were there came 
from the large cities, put on their hunting and fishing clothes and lived 
out of doors. In October the child developed a typical infantile paralysis, 
which still persists in one leg. 

Evidence of transmission of the disease by personal contact from other 
epidemics is to be found in Wickman's Study, Shidler's report, 2 an epi- 
demic observed by Frost, 8 and the Massachusetts studies. 

Possible Factors Other Than Personal Transmission. — We come next 
to the consideration of the possibility of fruit, dust, insects, and animal 
paralysis as factors in the causation of infantile paralysis. 



2. Schidler: Pediatrics, 1910, xxii, 539. 

3. Frost: Public Health Bulletin 44. 
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Fruit. — As to fruit, the high cost of living has undoubtedly led to 
a diminished consumption of meat, and presumably to an increased con- 
sumption of fruit. Traffic in fruit has increased steadily between 190O 
and 1908, the increase being from one to two million tons a year, up to 
1905, since which time there has been no such sharp increase. So far 
as these figures go, therefore, it would not seem that any very striking 
factor was to be found in this analysis. Common observation would, 
however, seem to show that in Massachusetts, at least, there are more 
fruit stores and apparently more fruit in use than was the case five 
years ago. 

Dust. — In order to determine the role of dust in the etiology of 
infantile paralysis, the rainfall of the country was analyzed for two 
periods: first, the five years from 1900 to 1904; and second, the five-year 
period from 1905 to 1909, when we had the greater prevalence of the 
disease. The total rainfall during the last five years on the Atlantic sea- 
board has shown everywhere a diminution, reaching a high figure in 
New England. On the contrary, the regions in the middle west affected 
by the epidemic of infantile paralysis in 1909 showed an increased rain- 
fall during the last five years, the rainfall being as much in excess of the 
normal as in New England it was deficient. In the middle Atlantic 
states, however, including New York, the rainfall in the two periods was 
practically the same. Excessive dryness in the last five-year period can- 
not, therefore, be put down as a condition pertaining to the affected 
regions, if one considers New England along with Nebraska and Minne- 
sota. But we must remember that the germ is not injured by freezing 
or drying, and that the season of occurrence is certainly the season of 
greatest occurrence of dust. Moreover, a German observer found the 
disease in an unduly large proportion of shoemakers' children who were 
much in the shops where the dried dust was flying about, and the distri- 
bution of the disease along lines of travel suggests the possibility of such 
a mode of transmission. 

Insects. — There are certain facts connected with the disease which 
suggest the possibility of its being transmitted by insects. This matter 
will be dealt with in speaking of the Massachusetts studies. 

It has been shown experimentally by Plexner that if flies are allowed 
to feed on the cord of a monkey dying of the disease that they may carry 
the virus for forty-eight hours. 4 

4. Flexner, Simon and Clark, Paul F.: Jour. Am. Med. Assn., June 10, 1911, 
p. 1717. 
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Domestic Animals. — With regard to paralysis in the domestic animals, 
cases of paralysis strikingly suggestive are reported in horses, pigs, cats, 
dogs, rabbits, chickens, and other animals. A study of the distribution of 
animal paralysis in Massachusetts by means of letters addressed to veteri- 
narians and animal inspectors showed, however, that in 1909 the distri- 
bution of cases of animal paralysis so reported did not in any way corre- 
spond to the distribution of the human dkease for the same year, but 
much more extensive investigation along this line is necessary. 

The conclusion must be that, in a consideration of etiology, infantile 
paralysis cannot be dismissed as a disease due only to transmission from 
patient to patient, but that these other factors must also be considered 
as possibly important. 

Season of Occurrence. — In considering the etiology of the disease 
one is struck with the remarkably uniform seasonal occurrence which 
prevails in the north or in the tropics, in Europe or America. The 
disease begins to appear in the early summer, reaches its height generally 
in July, August or September, and diminishes through October, Novem- 
ber and December, nearly to disappear in late winter and spring. In 
the southern hemisphere this behavior is reversed and the disease prevails 
most there in February and March, which is, of course, late summer and 
early fall in that locality. 

Age. — The age of selection of the disease is between 2 and 3. Adult 
cases are comparatively uncommon, and occur chiefly in young adults. 
Dividing the ages into five-year periods, the following table was con- 
structed by Frost: 

Tabu: 1. — Age Incidence in Five- Year Periods Expressed in Percentages 

Age N. Y. Commission Lovett ( Mass. ) Hill ( Minn. ) 
Years (729 Cases) (615 Cases) (326 Cases) 
Per cent, of Total Per cent of Total Per cent, of Total 

Under 1 8.5 7.2 6.5 

lto 5 82.0 64.5 48.6 

6 to 10 6.4 15.9 23.7 

11 to 15 1.9 5.0 7.7 

16 to 20 0.68 2.4 6.5 

Over 20 0.40 5.0 7.0 

General Incidence. — It affects all classes, rich and poor, in the cities 
and the country, in the tenements and in detached houses, on the top 
floor of houses, on the ground floor and in basement?. 
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II. PATIIOLOGY, SYMPTOMS, DIAGNOSIS, PROGNOSIS, PREVENTION 

AND TREATMENT 

General Grouping of Symptoms and Types. — As a working hypoth- 
esis we may keep in mind the following as to symptoms and types of 
paralysis : 

The infection enters the body by channels as yet unknown. In some 
instances this infective agenf causes death from general paralysis due to 
extensive destruction of certain spinal and cerebral centers; in a second 
class of cases this agent causes some permanent loss of power in part 
or all of one or more limbs, the back, the abdomen, or in groups of 
muscles supplied by cranial nerves. In a third class, the same agent 
causes a very local yet probably permanent paralysis in one small muscle 
or small group of muscles, e. g., the extensor muscles of one little finger 
or certain muscles of the spine. 

In a fourth class, weakness or transitory paralysis ending in recovery 
occurs as the result of the same infection. And lastly, in a fifth class, 
the infective agent causes fever, prostration and perhaps pain, but does 
not cause sufficient destruction to bring about any paralysis or weakness. 

If we recognize this descending scale in the severity of the disease as 
depending probably either on the dose of the poison received or on the 
resistance of the individual, and recognize that the involvement of the 
spinal centers is perhaps after all incidental rather than essential, we 
may well believe that the disease is far more prevalent than is generally 
supposed, and especially in its abortive forms. 

PATHOLOGIC ANATOMY AND HISTOLOGY 

The characteristic lesions of the disease are found in the spinal cord 
and are most marked in the anterior horns of the gray matter of the 
cervical and lumbar enlargements. 

In the gray matter in the early stages of the lesions are 

1. Congestion of blood-vessels. 

2. Edematous softening, sometimes accompanied by hemorrhage. 

3. Infiltration with cells. (The cells diffusely infiltrate as well as 
aggregate together in foci and about the blood-vessels. They are of 
various kinds, but are chiefly lymphocytes and larger cells whose origin 
is not generally agreed on, and which are sometimes phagocytic. 

4. Degeneration and diminution in the number of nerve-cells. The 
cytoplasm of the nerve-cell becomes hyaline and disappears leaving the 
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nucleus naked and necrotic, and it also eventually disappears. The degen- 
erated cell may be surrounded and invaded by the infiltrating cells. All 
of the nerve-cells in a given area do not always show degenerative 
changes, and more of them may be involved in one side of the cord than 
in the other. In the later stages of the disease, in extensively affected 
regions, nerve-cells and their processes are absent, the tissue is disinte- 
grated and there is infiltration with phagocytic cells, plasma cells, prolif- 
erated glia cells, and connective tissue cells. Eventually, neuroglia with 
some connective tissue replaces the disorganized tissue and the part may 
appear atrophied to the naked eye. 

In the white matter in the early stages of the disease, the lesions 
consist of congestion, edema and cellular infiltration of the adventitial 
lymph spaces of the blood-vessels and to a slight extent of the white 
matter as well. The infiltrating cells are chiefly lymphocyte-like cells. 
Small foci of these cells have been noted in the white matter. In some 
cases, acute degenerative changes have been observd in the anterior roots. 

The pia mater also shows some infiltration, chiefly with lymphocytes, 
which is greatest in the anterior portions of the cord in the lumbar and 
sacral regions. 

In the spinal ganglia there may be the same infiltration as in the 
white matter, without marked changes in the ganglion cells. 

In the later stages of the disease there is degeneration and atrophy 
of nerve fiber tracts, anterior roots, motor nerves and muscles, depending 
in extent and location on the nerve-cells which have been destroyed. 

In the medulla and pons similar lesions to those in the cord are found, 
but the degeneration of the ganglion cells is not so extensive as in the cord. 

The brain as a rule shows comparatively slight lesions. Congestion 
of blood-vessels, small hemorrhages, cellular infiltration of the vessel 
sheaths and of the brain substance in foci have been observed in various 
situations. In old cases, foci of sclerosis have been observed. 

In acute cases, the thoracic and abdominal organs show changes 
which may be observed in other acute infectious diseases. A hyperplasia 
of the lymph-adenoid tissue of the intestine, mesentery and spleen is 
commonly observed in addition to acute degeneration of the myocardium, 
liver and kidneys, and there may be bronchopneumonia. 

There is nothing in the pathologic anatomy and histology of the 
disease which shows the mode of entrance of the infectious agent into the 
body nor whether it reaches the central nervous system by the blood or 
by the lymph-stream. 
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SYMPTOMATOLOGY OF INFANTILE PARALYSIS 

It is impossible in the time at our disposal to give more than the most 
cursory description of the symptomatology of this disease. If we think 
of it as a poliomyelo-encephalitis with meningeal complications and appre- 
ciate the fact that the disease may affect any or all parts of the gray 
matter of the central nervous system, and in all possible combinations, 
it is easier to understand the innumerable manifestations of the disease 
and it is less likely to be overlooked and mistaken for other conditions. 
The best classification of the various manifestations of the disease is that 
of Wickman, which is as follows : 

1. Ordinary spinal paralysis; anterior poliomyelitis. 

2. Progressive paralysis, usually ascending, less often descending; 
Landry's paralysis. 

3. Bulbar paralysis ; polio-encephalitis of pons. 

4. Acute encephalitis; giving spastic mono- or hemiplegia. 

5. Ataxic type. 

6. Heningitic type. 

7. Polyneuritic; multiple neuritic type. 

8. Abortive type. 

Initial Symptoms. — It will be well, perhaps, before taking up the 
special clinical types of this disease to consider briefly its initial symptoms 
and the possibilities of making a diagnosis before the appearance of the 
paralysis. There is, in the vast majority of cases, nothing characteristic 
about the onset. The symptoms are, in general, those of an acute infec- 
tion. In many instances, however, gastrointestinal symptoms predomi- 
nate, while in others those referable to the respiratory tract are the most 
marked. Sweating, marked nervous irritability and general hyperesthesia 
are present in many instances before the onset of the paralysis, but they 
are not at all constant. Their presence points strongly toward this dis- 
ease but their absence does not count against it. It is safe to say, there- 
fore, that at present there is nothing about the early symptoms to justify 
a positive diagnosis of infantile paralysis before the onset of the paralysis, 
although the appearance of the symptoms of an acute infection in a child, 
known to have been exposed to this disease or during an epidemic, espe- 
cially if accompanied by sweating, nervous irritability and general hyper- 
esthesia, are sufficient to justify a probable diagnosis. 

A leukopenia has been found in animals during the late prodromal 
and early part of the acute stage. It is, however, not a constant symp- 
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torn in man and is often replaced by a hyperleukocytosis. It is possible 
that there is a lymphocytosis in the early stages, but the evidence at 
present is not sufficient to show whether it is at all constant It is 
possible that both the absolute and differential count of the leukocytes 
may prove useful in the early diagnosis of infantile paralysis. At present, 
however, they are of little or no assistance. 

Experimentally, there is an increase in the number of cells in the 
cerebrospinal fluid during the prodromal stage, the polynuclear cells 
at this stage outnumbering the mononuclear. After the appearance of 
the paralysis, however, the mononuclear cells quickly exceed the poly- 
nuclear. A fibrin clot is also often formed during the prodromal or early 
part of the acute stage. The cerebrospinal fluid, in the only reported 
instance in which it has been examined in man during the preparalytic 
stage, was slightly opalescent, gave a marked protein reaction with 
Noguchi's test and showed an excess of polynuclear cells. The formula 
had begun to change to the lymphocytic, however, before the appearance 
of the paralysis. It seems safe to say, therefore, that in most instances 
a positive diagnosis of infantile paralysis can be made in the preparalytic 
stage by means of lumbar puncture, and that this is the only way in 
which a positive diagnosis can be made at this time. The value of this 
procedure is considerably limited, however, by the variability of the early 
symptoms and the consequent lack of anything to definitely suggest its 
use. In order to recognize the disease early, therefore, before the onset 
of the paralysis, it would be necessary to do a lumbar puncture on every 
sick child, which hardly seems a rational procedure. 

Abortive Type. — What has been said as to the symptomatology and 
diagnosis of the preparalytic stage of infantile paralysis applies equally 
well to the abortive type (Type 8 under Wickham's classification), mean- 
ing by this term the type in which there is never any paralysis. There 
has been some doubt as to the existence of this type in the past, because 
there was no way of positively proving that the cases supposed to be of 
this type really were examples of this disease at all, the evidence being 
merely presumptive. Plexner and Clark and Frost have, however, recently 
demonstrated the presence of specific immune bodies in the blood of 
persons supposed to have had abortive attacks of infantile paralysis. The 
blood serum of these patients inactivated the virus of the disease, so that 
the infection of monkeys was impossible. There is no doubt, therefore, 
that abortive cases do occur. It is probable that they are as common as, 
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if not more common than, thoee with paralysis. The importance of the 
recognition of these cases, if the present conception as to the rfile of 
"carriers" in the spread of the disease is correct, is obvious. 

1. Ordinary Spinal Type. — It hardly seems necessary to take up in 
detail the symptomatology of this type, with which everyone is familiar. 
The paralysis reaches its maximum in from a few hoars to three or four 
days, is followed by a stationary period of from one to four weeks, which 
is in turn followed by a period of improvement, lasting from six months 
to a year, the final paralysis always being less than the initial. It is 
impossible to prophesy in the acute stage how extensive the final paralysis 
will be. In general, however, the final paralysis varies directly with the 
initial. The final paralysis is always flaccid; its distribution usually 
monoplegic or hemiplegia In most instances some of the muscles of the 
paralyzed extremity escape ; not infrequently only one or two are involved. 
The reflexes are diminished or absent, sensation is only exceptionally 
impaired. Deformities develop as the result of contractures of the non- 
paralyzed muscles. 

It is not very uncommon for other muscles than those of the extremi- 
ties to be involved, while these escape. Such muscles are most often the 
erectors of the spine and the abdominal muscles. The involvement is. 
moreover, not infrequently unilateral. The extensor muscles of the neck, 
those of one side of the spine or of one side of the abdomen may, for 
example, be alone involved. The deformities resulting from the paralysis 
or paresis of these muscles are often misunderstood and attributed to 
other causes. 

2. Progressive Type. — In this type the paralysis usually appears first 
in the legs, and gradually extends upward. In rare instances it appears 
first in the arms, extends downward and finally upward to the muscles 
supplied by the medulla. It is probable that the great majority of the 
cases that have in the past been described under the term of "Landry's 
paralysis" really were examples of this type of infantile paralysis. When 
the paralysis reaches the external muscles of respiration, as it very often 
does, death is practically inevitable and usually occurs on the third or 
fourth day. The diaphragm is also sometimes involved. Death occurs 
sooner, of course, when this happens. This form must not be confused 
with that in which death results from respiratory paralysis due to involve- 
ment of the centers of respiration in the medulla. 
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3. The Bulbar Type. — Cases of this type have in the past been usually 
designated as polio-encephalitis superior or inferior, according to which 
of the cranial nerve nuclei were involved. The nuclei may be affected 
singly or in all possible combinations. The symptoms depend, of course, 
on the nuclei involved. The facial and abducens nerves are perhaps the 
most often affected. There may be paralysis of deglutition and of the 
muscles of the larynx. When the vagus is involved there are disturbances 
of respiration and of the cardiac action. In such instances, the respira- 
tion is often of the Cheyne-Stokes type and the prognosis is practically 
hopeless. Involvement of one or more of the cranial nerve nuclei is not 
very uncommon in connection with the ordinary spinal type of infantile 
paralysis. When this happens the resulting picture is a combination of 
the two types. 

b. Acute Encephalitic Type. — This type was described by Striimpell 
many years ago under the term, "acute encephalitis of children/' but it 
has only recently been recognized as a variety of the disease under consid- 
eration. The symptoms resemble those of acute meningitis, the deep 
reflexes are, as a rule, exaggerated and the paralysis is spastic. The diag- 
nosis is usually impossible without lumbar puncture. The prognosis as 
to life is better than it would appear and that as to recovery from the 
paralysis much better than in paralysis due to other cerebral diseases. 

5. The Ataxic Type. — Ataxia is a prominent symptom in a certain 
number of cases. In a few, it is the only nervous symptom; in others, it 
is associated with paralysis of the cranial nerves and sometimes with a 
small amount of spinal paralysis. The ataxia is often distinctly of the 
cerebellar type. 

6. The Meningitic Type. — Symptoms of meningeal irritation are not 
at all uncommon in the early stags of all types of infantile paralysis. 
These are so marked in many instances that they present the typical 
picture of meningitis. Headache, rigidity of the neck and back, vomiting, 
tonic and clonic spasms, strabismus, Kernig*s sign, delirium, coma and 
other signs of meningeal irritation may be present in any and all combi- 
nations. In such cases the diagnosis on the symptomatology alone is 
impossible before the appearance of the flaccid paralysis. Even then it 
is open to doubt, because flaccid paralysis is not very uncommon in menin- 
gitis, especially if it is of the tuberculous type. 

A positive diagnosis can only be made in most instances by lumbar 
puncture. The characteristics of the cerebrospinal fluid during the pre- 
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paralytic stage have already been mentioned. During the acute stage it 
is clear, not infrequently under somewhat increased pressure, often forms 
a fibrin clot on standing and always contains an excess of protein and of 
cells. The cells are chiefly of the mononuclear type, most of them being 
lymphocytes. These characteristics are, however, the same as those found 
in tuberculous meningitis, the type of meningitis with which infantile 
paralysis is most likely to be confused. A positive diagnosis between 
them can only be made, therefore, by the examination of the cerebrospinal 
fluid for tubercle bacilli. The characteristics of the cerebrospinal fluid 
in meningococcal, influenzal and pneumococcal meningitis are so different 
from those in infantile paralysis that no confusion with these conditions 
is possible. 

The Polyneuritic Type. — Pain is a prominent symptom in many 
instances. It is sometimes located in the joints, but is more often along 
nerve-trunks or indefinite in its distribution. It is usually most marked 
in the paralyzed parts. There is occasionally tenderness over the nerve- 
trunks. The pain and tenderness are sometimes marked enough to cause 
the paralysis to be entirely overlooked and a diagnosis of rheumatism or 
pcurvy to be made. 

The extremities are often held rigidly and all motion as vigorously 
resisted as possible, because of the pain on motion. This combination of 
rigidity and resistance is possible, of course, only when the muscles are 
partially paralyzed or when some of them are intact. The failure to 
appreciate the significance of this combination of fiaccidity and spasticity 
not infrequently leads to errors in diagnosis during the acute stage. 

PREVENTION 

The question of the prevention of the disease is of great importance, 
and you are probably asked as frequently as we are in Massachusetts: 
"What shall I do to protect my children from the disease ?" — a question 
which we must answer fairly with due regard to the interests of the 
patient, remembering, however, that advice too radical will increase the 
panic which is sure to appear in a locality where the disease is prevalent. 
It seems proper to advise people with children that, other things being 
equal, it is wise not to go for the summer to a locality where the disease 
is known to be prevalent. If, however, people find themselves in such a 
locality, the children and members of the family should keep away from 
other children who are in the acute stage of paralysis, and from children 
who are sick with other indefinite ailments. 
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In such localities it would seem wise to keep children away from chil- 
dren's entertainments, circuses and electric cars, and to prohibit playing 
with sick or paralyzed domestic animals. 

Length of Quarantine. — We have at present no data as to how long 
the infectious period of the acute stage lasts, and any attempt to deter- 
mine the length of quarantine must be mere guesswork. 

With regard to the necessary length of quarantine, general consent 
has placed it at from two to four weeks. The recent experiments of 
Osgood and Lucas in this matter are, however, important inasmuch as 
they found an active virus in the nasopharyngeal mucous membrane of a 
paralyzed monkey, five and one-half months after the active stage of the 
disease had passed. The virus disappears from the nervous system in 
three or four weeks, or less, according to Flexner's experiments. 

MORTALITY 

The death-rate is about seven or eight per hundred, as the disease has 
existed in Massachusetts, but no foreign statistics show as low a figure 
as this, being from 10 to 22 per cent. In persons older than 10, the 
mortality-rate is higher than between 1 and 10, and under 1 year the 
disease seems more fatal. 

The mortality table is interesting as showing the difference between 
the foreign and American death-rate. 



Table 2. — Comparison of Foreign and American Death-Rate 



Caverly, Vermont 

Wickman, Sweden 

Leegaard, Norway 

Zappert, Austria 

Lindner and Mally, Austria . . 

Furntrat, Steiermark 

Krause, Germany 

Muller, Germany 

Peiper, Germany 

Eichelberg, Germany 

JDUUbOBay \J • t^m A* •■•••••■•■■•• 



Year 



1894 
1905 
1905 
1908 
1908 
1908 
1909 
1909 
1909 
1909 
19071910 



Gases Death Mortality 
.... Per cent. 



132 

868 

577 

266 

71 

433 

633 

100 

51 

34 

1,599 



18 

145 

84 

29 

16 

57 

78 

16 

6 

7 

125 



14.5 
16.7 
14.5 
10.8 
22.6 
13.1 
12.3 
16.0 
11.7 
20.6 
7.9 



The mortality of cases in older children and in adults is higher than 
in other classes. 
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Tablk 3. — Showing Higher Mortality ix the More Advanced Ages 

Age Mortality, 

.... Per cent. 

Wickman 12 to 32 27.6 

Leegaard 15 to 30 25.8 

Furntrat Over 15 25.5 

Lindner and Mnlh Over 11 50.0 

Mass., 1910 ! Over 10 20.0 

PROGNOSIS 

A few years ago it was supposed by most persons that practically all 
patients once paralyzed were to some extent paralyzed for life. But more 
careful study has shown us a better and more encouraging state of affairs. 
In the cases in Massachusetts, in 1909, a group of 150 occurring near 
Boston were studied in detail and it was reported that twenty-five, or 
16.7 per cent., had wholly recovered inside of three months. This state- 
ment was not believed and the investigators were sent back to review their 
work. Each one of the children was stripped and the movements of ankle, 
knee, hip, shoulder, elbow, wrist and spine were examined. The state- 
ment can be definitely made, therefore, that, of this group, 16 per cent, 
had wholly recovered within three months. 

The commonest type of final paralysis is an affection of one leg vary- 
ing in degree from a slight limp in walking to a condition which requires 
the use of a brace; if both legs are involved, crutches are occasionally 
also required. 

In short, a disability from infantile paralysis so great as to prevent 
an adult from earning his or her own living, occurs in a very small 
number of patients properly treated, but the ultimate condition of neg- 
lected cases is frequently distressing. 

In connection with the question of treatment it is important to 
consider the reasons for this tendency to recovery, which are to be found 
in the pathology of the disease. 

At the height of the disease there is an extensive perivascular infiltra- 
tion of the blood-vessels of the cord, diminishing their lumen and induc- 
ing anemia and edema of the regions of the cord supplied by them. In 
addition to which there is also inflammatory edema of the nerve- tracts 
in the white matter and edema of the nerve-cells in addition to anv 
destructive process which may be going on in neighboring cells. These 
changes, of course, cause loss of function in the parts affected, expressed 
as a temporary paralysis which passes away as the perivascular infiltration 
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subsides. This apparently accounts for the improvement of paralysis in 
{he early stage of the disease which exists in all non-fatal cases. 

But the spontaneous improvement in the paralysis of the early history 
of the disease is no more important than improvement to be obtained by 
proper treatment in the chronic stage of the disease, after there is every 
reason to believe that the temporary perivascular infiltration has subsided, 
and the reason for this later improvement apparently rests on another 
pathologic basis. Assuming that the phenomena just described have 
ended, but that permanent destruction of certain motor centers in the 
spine has occurred, leaving a definite motor paralysis, the question arises, 
What reason is there to look for improvement in this ? The answer appar- 
ently is as follows: 

The spinal motor centers are grouped in cigar-shaped bundles whose 
length lies in the long axis of the spine. At each level of the spine are 
several of these bundles which overlap each other and communicate freely. 
Each bundle furnishes impulses to more than one muscle and each muscle 
receives impulses from more than one bundle. The blood-supply of the 
spine comes in horizontally and the lesions of this disease are most 
marked around the vessels. The distribution of the destructive process 
is therefore likely to be horizontal, while the distribution of the motor 
bundles is longitudinal. For this reason it is likely that if the destruc- 
tion has not been too extensive, certain parts of the motor bundles will 
have escaped, leaving certain cells in some of them capable of function 
but which, in order to perform function, must acquire new connections 
and new groupings. 

For this reason it will be seen, as will be maintained later, on the 
ground of practical experience, that muscle-training offers the best hope 
of the restoration of power to affected muscles in the chronic stage of the 
paralysis. It is an attempt to bring motor impulses from the brain down 
to the affected centers in the cord, there to establish new connections and 
new routes to the paralyzed muscles. The more impulses of this sort, 
however feeble they may be at first, to reach the affected muscles the 
better the chance of establishing finally routes which may serve for the 
transmission of impulses strong enough to secure efficient muscular 
contraction. 

TREATMENT — ACUTE STAGE 

In the matter of treatment much progress has been made in the last 
four years. In the acute stage meddlesome and useless treatment by 
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stimulating dings and counter-irritants has become largely discredited. 
Rest is very important, although cathartics and hexamethylenamin are 
of probable value, the latter drug being used with the object of setting 
free formaldehyd in the cerebrospinal fluid. Indeed, it has been shown 
experimentally that if hexamethylenamin is administered by mouth to 
monkeys, and if such animals are subsequently inoculated either sub- 
durally or by the intracerebral route, paralysis is, in a certain proportion 
of cases, delayed or prevented. The value of the drug, therefore, in the 
prevention of infection would seem to be indicated, but there is as yet 
no experimental evidence to show that the drug is of much use after the 
disease has once begun. 

In view of the pathologic condition, it is simply common sense to 
keep the patient recumbent and quiet and to avoid irritation of the 
muscles supplied by the affected nerve-centers. Massage and electricity 
should not, therefore, be used until there is reason to believe that sub- 
sidence of the inflammation has taken place. We may probably interpret 
the tenderness of the limbs as showing, while it lasts, the persistence of 
some degree of spinal or neural inflammation and until that has wholly 
disappeared we are not justified in the use of passive movements, massage 
or electricity. 

Some men of large experience discourage all active treatment before 
the expiration of six weeks at least, but excellent results are frequently 
obtained by beginning treatment earlier on cases characterized by slight 
and transient tenderness. We should, however, discourage all active treat- 
ment until tenderness has wholly disappeared. 

Another point of primary importance in early treatment is the pre- 
vention of contractures and deformities due to unopposed muscular 
action. Except in paralysis of the back and shoulder these contractures 
and deformities are always preventable, the contracture of the tendo 
Achillis, e. g., which is so frequent and so troublesome, being easily 
prevented by the use of splints supporting the foot at a right angle. 

We read much concerning the relative merits of electricity and 
massage in the restoration of muscular power, but who shall pronounce 
as to the value of either in an affection in which paralysis varies so much 
in extent and severity and the recovery from which is so surprisingly 
different, irrespective of methods of treatment? Both methods have as 
an object the stimulation of muscular fibers and the maintenance of 
muscular nutrition, but both are inferior to muscular training in active 
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treatment. This method of treatment is most useful in connection with 
massage or electricity and aims to cultivate the transmission of a volun- 
tary motor impulse from the brain, down the cord to the paralyzed, weak- 
ened or stretched muscles. A flicker of motion, in an affected muscle, is 
often the forerunner of a return of some degree of power, and assistance 
by the hand in performing voluntary movements of the foot, for example, 
is often of great use. 

Apparatus. — As to the use of apparatus, when a child in attempting 
to stand cannot, for example, hold the knee extended in weight-bearing, 
or when he stands in a position of deformity, for instance, with flat foot, 
apparatus should be applied to restore normal relations. Nothing but 
harm can result from sitting or going about with a curved spine, a 
hyperextended knee, or a fooj rolled over on its inner or outer border. 
Stretching of muscles and ligaments and permanent bony deformities 
which are sure to result are worse than the use of braces, objectionable 
as the latter are. 

Contractures which exist in neglected cases are not extremely resist- 
ant early in their history and must be removed before satisfactory 
mechanical treatment can be carried out. Most of them can be removed 
if stretched by means of bed traction or by the use of a series of correct- 
ing plaster bandages or by cutting. Operative treatment, except for the 
minor tenotomies, should not be undertaken for two years after the 
attack and preferably not then in children under 10. 

Surgical Treatment. — Operation. — Tendon transplantation is a most 
useful measure and now that it has passed through its period of extrava- 
gant claims and unjustified condemnation, it may be said, in properly 
selected cases and with proper technic, to produce generally satisfactory 
and often brilliant results. 

It consists in transplanting the distal end of a healthy muscle to the 
periosteal insertion of a paralyzed one, the foot or knee or arm being 
thus rebalanced. Since we have learned to prolong tendons by silk, the 
range and application of the operation has increased. We plan our oper- 
ation, dissect and cut off our good muscle and if it is too short lengthen 
it at its distal end by heavy silk, we then insert it where we like, a new 
and sound tendon forming around the silk. In this way peroneals may 
replace tibials at the ankle or vice versa, hamstrings may be carried for- 
ward and inserted into the tibia to serve as knee extensors when the quad- 
riceps is paralyzed and the trapezius may be substituted at the shoulder 
for a paralyzed deltoid. 
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Arthrodesis. — As a means of stiffening and making stable useless 
joints, arthrodesis has been found a useful measure. This operation con- 
sists in opening such joints and removing enough cartilage to secure 
ankylosis, and is applicable to the hip, ankle, elbow, and shoulder in chil- 
dren over 12, and to the knee in adults but not to the knee in growing 
children. 

Silk Ligaments. — For the correction of foot drop in paralyzed legs we 
have made use more and more of anterior silk ligaments, the idea being 
to prevent plantar flexion of the foot but still to allow dorsal flexion. 
Heavy strands of silk are sewed into the anterior surface of the tibia, 
carried down under the annular ligament of the ankle and sewed into the 
dorsal surface of one of the tarsal bones. This operation is distinctly 
preferable to arthrodesis. 

Nerve transplantation has not yet emerged from its experimental 
stage. 

Finally, one of the most important things that orthopedic surgeons 
have learned of late years is that the hope for improvement in these cases 
through efficient and suitable treatment need not be given up in six 
months or one year or ten years, but that the possibility of improvement 
seems to persist almost indefinitely. 

III. INFANTILE PARALYSIS AS OBSERVED IN MASSACHUSETTS, 1907-1910 

The investigation of infantile paralysis in the state of Massachusetts 
by the State Board of Health for the four years, 1907 to 1910, inclusive, 
shows that during that period 2,138 cases of the disease were reported 
to the office of the State Board of Health. These cases were distributed 
by years as follows: 

1907 234 

1908 136 

1909 923 

1910 845 

It is apparent from these figures that the disease in Massachu- 
setts has, in a general way, during the period mentioned, increased in 
frequency, and it has been shown that a larger number of towns were 
infected each year. 

Two-Year Periodicity. — There is, moreover, in these figures a sug- 
gestion of what may be an important phenomenon, and that is the appear- 
ance of a two-year periodicity for this disease. This phenomenon is 
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noticeable in the distribution in general. In 1905 occurred the great 
Scandinavian epidemic. In 1906 there were no important epidemics. 
In 1907 occurred the New York epidemic. In 1908 there were only a 
few small epidemics and none of importance reported in Europe. In 
1909 occurred the Massachusetts, Minnesota and Nebraska epidemics, 
two large and one small German epidemics, a large outbreak in Austria 
and the epidemic in Cuba. In 1910 from Europe no large epidemics 
were reported so far as we have been able to learn. The occurrence of 
the disease in this country in 1910 has already been dealt with. 

This two-year periodicity has been noted a number of times in our 
investigation; for instance, in 1907 the western part of the state was quite 
sharply affected with infantile paralysis, whereas in 1908 the disease was 
almost non-existent in that same region. Again in 1909 the disease 
cropped up, but in 1910 hardly any evidence of infantile paralysis was 
noted in that neighborhood. In 1908, furthermore, in the Turners Falls 
district, etc., a very marked epidemic occurred, involving sixty-nine cases 
in a quite sharply circumscribed locality. In 1909 but one case occurred 
in this whole region. So that one can prophes}', to a certain extent, at 
least, that a limited locality, severely affected during one year, will prob- 
ably enjoy partial immunity in the succeeding year. On the other hand, 
many localities having the disease to a moderate extent seem to go on 
from year to year at about the same rate. 

Relative Prevalence in Smaller Cities and Towns. — Infantile paralysis 
is a disease affecting by preference the smaller cities and towns. This 
statement rests on the observation of 2,138 cases in Massachusetts, which 
have been analyzed in this regard. 

The incidence per 1,000 of the population was recorded for every 
affected city and town in the state for four years. For each year the 
cities and towns were then arranged in the order of greatest incidence and 
then the first twenty-five on the liet were contrasted with the last twenty- 
five for each year. 

The average population for the first twenty-five was then reckoned 
for the four years and proved to be 5,205. The average population of the 
last twenty-five on the list, those where the incidence was least, was 52,674. 
A further study of the table shows that some such proportion as this 
existed in every one of the four years. That is to say, cities and towns 
where the disease was relatively least frequent were ten times as large on 
the average as those where it was most frequent. Furthermore, as a 
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control, we tabulated the cases of scarlet fever reported in the state for 
the year 1910 in the same way. In the twenty-five cities and towns in 
which scarlet fever was most prevalent the average population was 6,446, 
and in the twenty-five where it was least prevalent per 1,000 of the popu- 
lation the average population was 7,633, practically the same, showing 
that scarlet fever showed no such predilection for the smaller cities 
and towns (Table 4). 



Table 4. 



omparative prevalence of infantile paralysis 
Fevkb with Reference to Population of Cities 

Disease 



axd Scarlet 



Twenty-five Cities Twenty-five Cities 
Where Disease 
was Most 
Prevalent 



Acute epidemic poliomyelitis 5,205 

Scarlet fever 6,446 



Where 
was Least 
Prevalent 

52,674 
7,633 



In seeking to analyze some of the conditions which were constant in 
the Bmaller cities and towns which did not prevail in the larger, the 
number of domestic animals in each city and town was looked into and 
the analysis contributes the information that the number of such animals 
is relatively very much greater in the smaller cities and towns than in 
the larger. Such a fact may have no significance whatever, or it may 
in the future prove of importance (Table 5). 

Table 5. — Prevalence of Infantile Paralysis with Reference to the Num- 
ber of Animals in Cities and Towns 



Total Number of Animals Assessed 
in Twenty-five Cities and Towns 
where the Disease was Least Prev- 
alent, i. e., in the Larger Cities 
and Towns. 

Total population 943,614 

Total number of cows 11,160 

1 cow to 84.5 inhabitants. 
Total number of horses 29,519 

1 horse to 32 inhabitants. 
Total number of swine 3,288 

1 swine to 287 inhabitants. 
Total number of fowls 41,887 

1 fowl to 22.5 inhabitants. 
Total number of dogs 23,854 

1 dog to 39.5 inhabitants. 



Total Number of Animals Assessed 
in the Twenty-five Cities and 
Towns where the Disease was 
Most Prevalent, i. e. in the smaller 
Cities and Towns. 

Total population 142,639 

Total number of cows 12,801 

1 cow to 11 inhabitants. 
Total number of horses 10,352 

1 horse to 14 inhabitants. 
Total number of swine 2,374 

1 swine to 60.5 inhabitants. 
Total number of fowls 79,797 

1 fowl to 1.75 inhabitants. 
Total number of dogs 5,866 

1 dog to 24.3 inhabitants. 



Of course, this is only one of many conditions which are different in 
the two classes but the persistence year after year of this greater preva- 
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lence of the disease in the smaller cities and towns must mean something 
with regard to the etiology of the disease if we were only ahle to inter- 
pret it. 

Seasonal Occurrence. — The occurrence of the disease by months shows 
that the maximum incidence of infantile paralysis occurs between June 
and November. In 1907 the largest number of cases occurred in Sep- 
tember. In 1908 July and August had equal numbers; 1909 had the 
largest number in August, and 1910 in July. There seems thus to be 
in Massachusetts a distinct tendency of the maximum incidence to recede 
in point of time, a phenomenon which should it occur in 1911, might be 
worthy of serious investigation (see Charts 5, 6, 7, 8 and 9). 

Age. — The combined experience of three years, 1908 to 1910, shows 
that 6.13 per cent, of the cases occurred before the end of the first year ; 
66.94 per cent, before the end of the fifth year, and 83.1 per cent, before 
the end of the tenth year. Moreover, the Massachusetts figures give the 
impression that the disease is more frequent in adults than has been com- 
monly supposed (Table 6). 

Table 6. — Occurrence By Age Periods (1908-1910) Paresis 
Age, Years Cases Per cent. 

Birth to 12 mos., inc 55 6.13 

1 119 13.26 

2 155 17.35 

3 125 13.93 

4 92 10.26 

5 54 6.02 

600 65.94 

6 to 10, inc 145 16.16 

745 83.10 

11 to 20, inc 83 9.25 

828 92.3 

21 to 30, inc 39 4.34 

31 to 72, inc 17 1.89 

Not stated 13 

897 

Sex. — As far as sex is concerned, the relative incidence is expressed 
by the figures of 56 per cent, for males and 44 per cent, for females, as 
reported for the four years, 1907 to 1910 (Table 7). 
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Table 7.— Sex (1907-1910 Percent. 

Males 906 56.66 

Females 689 43.08 

Not stated 4 0.25 

Total 1,599 



Mortality. — The mortality under 1 year is high, being for 1909-10 
12.19 per cent. Between 1 and 10 years the fatality seems to drop, being 
6.24 per cent., but after ten years the mortality again rises and reaches 
14.81 per cent. The average mortality is 7.9 per cent. (Table 8). 

Table 8. — Mortality by Age (1909-1910) 

Age, Cases Deaths Mortality, 

Years Per cent. 

Under 1 82 10 12.19 

1 to 10 945 69 6.24 

Over 10 189 28 14.81 



Totals 1,216 97 

Average mortality 7.1) 

Environment of Patients. — As regards the character of the house, 
practically an equal number of cases occurred in detached houses, in 
tenements or in apartments. Furthermore, there seemed to be no marked 
predilection of the disease for any special floor of the house. The house 
was said to be dry in 72 per cent, damp in 27 per cent., and medium in 
1 per cent. No apparent relation to moisture can, therefore, be made 
out. The sanitary conditions were either excellent, good or fair in 
85.6 per cent, cases, and bad in only 11.5 per cent. The age of the house 
was not remarkable. 41.14 per cent, of patients living in new houses; that 
is to say, within the first and tenth year of its existence; whereas 58.85 
per cent, lived in houses more than ten years old. 

It has seemed at times as if the disease preferred river beds, but this 
factor in the occurrence of the disease must rest on other basis than mere 
propinquity, because, although thirty-three patients are said to have lived 
near a river or near water, 317 lived more than one-eighth of a mile from 
any stream, pond, or beach, so that it seems probable that any marked 
occurrence of the disease along the water courses is due to other factors 
than a neighborhood of water, the determining influence being in all 
probability increased personal contact due to the fact that all highroads, 
electric railways and railroads are very apt to follow river valleys, and 
cities and towns are. therefore, more likely also to be situated along such 
water courses. 
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In the same way, no especial relation could be found between the 
occurrence of infantile paralysis and nearness to railroads. The experi- 
ence of Wickman, as shown by his maps, certainly seemed to show a 
distinct preference of the disease for localities near railroads, but in 
Massachusetts we have not been able to observe any etiologic connection 
between the two. In 1909-10, 30.56 per cent, of the cases occurred within 
one-eighth of a mile of the tracks, while 69.42 per cent, were more than 
one-fourth of a mile away. 

A study of sewage condition shows that the disease occurs under all 
conditions of sewage disposal and as regards water supplies from metro- 
politan and city systems, as well as from wells and springs (Tables 9, 10, 
11, 12, 13, 14, 15, 16 and 17). 

Table 9. — Character of House (1907-1909) 

Per cent. 

Detached 220 49.64 

Tenements 224 50.45 

Total 444 

Table 10. — Floob of House Inhabited bt Family (1907 and 1909) 

Per cent. 

The whole house 75 21.06 

The first floor 139 39.04 

First floor and basement 3 .84 

Second floor 101 28.37 

Third floor 32 8.98 

Upper stories 6 1.68 

Total 356 

Table 11. — Location of House (1907-1910) 

Per cent. 

Dry 459 71.38 

Damp 177 27.62 

Medium 7 1.08 

Total 643 

Table 12.— Sanitary Condition (1907-1910) 

Per cent. 

Excellent 123 18.83 

Good 271 41.50 

Fair 165 26.25 

Bad 74 11.33 

Not stated 20 3.06 

Total 663 
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Table 13. — Age or House < 1909-1910) 

Per cent. 

New House < MO yrs.) 144 41.14 

Old House (oyer 10 yrs.) 206 58.86 

Total 360 

Table 14. — Nearness of House to Water (Stream, Pond or Beach) 

(19W-1910) pw ^ 

On river 33 9.42 

Within % mile 66 18.85 

Within hi mile 89 25.42 

Within % mile 78 22.28 

Within 1 mile 84 24.00 

Total 350 

Table 15. — Nearness of House to Railroad (1909-1910) 

Per cent. 

On railroad 57 16.28 

Within % mile 50 14.28 

Within % mile 44 12.67 

Within % mile 114 32.67 

Within 1 mile 85 24.28 

Total 350 

Table 16. — Character of Sewage Disposal (1908-1910) 

Per cent. 

Sewage (Met.) 110 26.25 

Sewage (City, etc) 211 50.35 

Cesspool 23 5.48 

Vanlt 60 14.81 

Privy 15 3.57 

Total 419 

Table 17. — Character of Water-Supply (1908-1910) 

Per cent. 

Metropolitan 120 27.98 

Town 62 14.46 

City 172 40.09 

Well 17 3.96 

Spring 58 13.51 

Total 429 

Rainfall. — The deficiency in rainfall during the last eight years has 
been, of course, very marked, and this factor may be of importance in 
the spread of the disease. It certainly has to be taken very seriously into 
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consideration if we accept the suggestion of Hill of Minnesota that dust, 
especially dust infected with horse manure, may be responstible for the 
transference of this disease. The deficiency of rainfall in Massachusetts 
has varied since 1904, when it was 1.35 inches, to 9.42 inches in 1910. 
With the deficiency of rainfall during each year of this period has 
occurred a sort of cumulative effect, which makes this deficiency relatively 
more important each year. A study of the deficiency of rainfall shows 
that the largest number of cases have not occurred in the driest years in 
Massachusetts (Table 18 and Charts 10, 11, 12, 13). 

Table 18. — Deficiency Rainfall (1904-1910) 

Year Cases in Actual Normal Deficiency 
.... State 

1904 43.81 45.16 — 1.36 

1906 37.60 —7.66 

1906 43.21 —1.96 

1907 234 44.49 —0.67 

1908 136 37.61 —7.65 

1909 923 42.10 —3.06 

1910 845 35.50 —9.42 



—31.56 



Dust. — A study of the amount of dust in affected localities shows a 
report of a moderate amount in more than half of the cases while in 
36 per cent, of the total number much dust or an excessive amount was 
reported. The matter is not, however, one capable of measurement or 
exact determination and the table cannot be regarded as important 

(Table 19). 

Table 19. — Relation to Dust (1909-1910) 

Per cent. 

No dust 

Very little dust 29 8.28 

Moderate amount of dust 195 55.71 

Much dust 118 33.71 

Excessive amount of dust 8 2.28 



Total 350 



Insects, Etc. — The possible transfer of the disease by vermin, insects, 
rodents, etc., was investigated, but the figures are not at all conclusive, 
and very little knowledge of value is likely to come in this department 
of the work, until individual infected localities are investigated by persons 
expert in the study of entomology, a line of investigation of the greatest 
importance (Table 20). 
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Table 20. — Pbesence or Vnucm, Insects, Rodents, etc. (1900-1910)* 

Per cent. 

Flies 298 90.85 

Mosquitoes 142 48.29 

Mice (house) 128 37.5 

Ants 97 29.87 

Rats 77 28.47 

Bedbugs 70 21.34 

Roaches 64 19.61 

Spiders 54 16.48 

Mfee (field) 24 7.31 

Biting flies 10 3.04 

Fleas 4 1.21 

Grubs and Caterpillar 3 .91 

Bees 2 .609 

8and fleas 1 .304 

Snakes 1 .304 

Crickets 1 .304 

Squirrel 1 .304 

Leeches 1 .304 

Brown tail moths 1 .304 

Moles 1 .304 

Total 328 families 

•Report 1907 and 1908 only for flies and mosquitoes. 

Domestic Animals. — The rflle played by domestic animals in the trans- 
fer of the disease is one of great possible interest, but as yet the inter- 
relation of the paralyses of man with those of animals has not been suffi- 
ciently marked to justify any definite conclusion. Many cases of paralysis 
in animals have been reported, but the instances in which paralysis in 
human beings has been coincident with such animal paralysis have been 
rare (Table 21). 

Table 21. — Data as to Domestic Animals (1909-1910) 

Per cent. 

No animals of any kind in 131 39.93 

Animals in 197 00.06 

125 animals had sickness, paralysis or death in.. 70 21.84 

Total 328 families 

Transmissibility. — The degree of contagiousness of infantile paralysis 
is a question of great theoretic and practical importance. It is one which 
at the present time it is practically impossible to analyze exactly because, 
associated with the paralytic cases of this disease, occur an unknown num- 
ber of so-called abortive cases which may be of the greatest importance 
in transferring to others paralytic types of the affection. Furthermore* 
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these unknown abortive cases become immune to subsequent infection, 
and if included in any study of comparative contagiousness, will go far, 
undoubtedly, to vitiate any conclusions drawn. Our figures show that in 
350 cases carefully studied, there was direct contact with an acute case 
in 13 per cent.; direct contact with possible abortive cases in 1.42 per 
cent. ; with chronic cases in 4.28 per cent. ; and that there was, undoubt- 
edly, indirect contact with an acute case through a third person in 4 per 
cent, of the cases (Tables 22 and 23. See Chart 14 for an endemic focus 
in a city of 119,000 inhabitants). 

Table 22. — Instances of Contagiousness (1909-1910) 
Certain direct contact: Per cent. 

With acute case 46 13.14 

With possible abortive case 5 1.42 

With chronic case 15 4.28 

With both acute and chronic cases 2 .57 

Certain indirect contact with acute case by third person 14 4.00 

Number of cases investigated 350 

Table 23. — Families with More Than One Case (Reason fob Suspecting 

Contagion) 1008-1910 p er c^t. 

One case 357 92.24 

Two cases 27 0.97 

Three cases 3 .77 



Total 38 



Institution Cases. — Forty-four institutions for children in Massa- 
chusetts were written to in 1910, in order to ascertain whether or not any 
cases of acute epidemic poliomyelitis had originated within those insti- 
tutions during the year. One institution, containing 360 children, in 
Fall Biver, reported a single case, a boy, 4 years old. No secondary cases 
occurred in this institution (Table 24). 

Table 24. — Institution Ca^es Cases Incidence 

per 1,000 

44 institutions with 3,600 children under 15 years of age 1 .277 

Mass., with a population of 851,092 children under 15 years 
(Census of 1905) showed in 1910 cases of acute epidemic 

poliomyelitis under 15 years 532 .625 

Children in institutions therefore would seem to be, in some measure 
and in some way as yet unexplained, protected from this disease. Their 
opportunities for contact with the outside world are obviously much cur- 
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tailed in comparison with those of the ordinary child, and therein lies 
very probably the reason for their immunity. 

Table 25. — Swimming, Wading or Paddlihg (1908-1910)* 

Per cent. 

Swimming, wading or paddling 105 25.05 

No such history 314 74.94 



Total 419 



•Water contaminated more or less in every instance. 

Table 26. — Accident, Over-Exertion ob Fall Preceding Attack (1907-1919) 

Per cent. 

Accident 41 8.97 

Over-exertion 47 10.28 

Fall 67 14.66 

No such history 302 66.08 



Total 457 



Table 27. — Diseases Prevalent in Town at Time of Occurrence of Infantile 

Paralysis (1909-1910) 

Cases Per cent. 

Not known 159 46.49 

Infantile paralysis 120 35.08 

Whooping cough 12 3.508 

Measles 11 3.21 

Gastro-enteritis 8 2.33 

Diarrhea 6 1.76 

Influenza 6 1.75 

Tonsillitis 4 1.16 

"Rheumatic fever" 4 1.16 

Scarlet fever 3 .87 

Mumps 2 .58 

Malaria 2 .58 

Pneumonia 1 .29 

Coryza 1 .29 

Chicken pox 1 .29 

Typhoid 1 .29 

Diphtheria 1 .29 



Total 342 



Swimming, Etc. — Just prior to the disease, there was a history of 
swimming, wading, or paddling, in water more or less contaminated, in 
25 per cent, of the cases just before attack (Table 25). 

Accidents. — In the same way, 34 per cent, of 457 cases gave a history 
of accidents, over-exertion or falls. With regard to the swimming, etc., 
the percentage would seem no higher than one would expect in any group 
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of children at this season, living near the water. But the percentage of 
thirty-four accidents, falls and over-exertion just before the attack would 
seem perhaps unduly high (Table 26). 

Other Diseases. — A study of the disease prevalent in affected towns 
coincident with infantile paralysis showed nothing of importance. A 
further study of recent antecedent illnesses in the patient showed merely 
a number of minor ailments of no especial significance (Table 27). 

Diet. — The relation of diet to infantile paralysis possibly is of 
great importance, but as yet no definite relation between the disease 
and certain kinds of food has ever been made out. Although evidently 
unusual, the disease does occur in breast-fed babies, four cases of the 
kind having been recorded in our returns of the last two years (Table 28) . 

Table 28.— Diet (1009-1910) 

Per cent. 

General 283 80.85 

(a) Raw cow's milk 308 88.00 

(b) Condensed milk 16 4.28 

(c) Breast milk and other food 19 5.42 

(d) Breast milk alone 4 1.14 

Fish 265 75.71 

Fruit 288 82.28 

Berries 197 56.28 

Meat 275 78.57 

Canned goods; (a) fruits; (b) vegetables; (c) fish.. 202 57.71 

Cereals 140 40.00 

Bread and butter 23 6.67 

Vegetables 275 78.57 

Stews and soups 11 3.14 

Egg8 186 53.14 

Tea, coffee, cocoa 6 1.71 

Malted milk 2 .57 

Ice cream 83 23.71 

Predigested and beef juices 4 1.14 

Candy 27 7.71 

Bananas 6 1.71 

For cases numbering 350 

Table 29. — Details of Digestive Disturbance (1909-1910) 

preceding attack 

Per cent. 

Nausea and vomiting 120 34.28 

Constipation 109 31.14 

Colic 5 1.42 

Diarrhea 39 11.14 

Indigestion or stomach upset. . . 4 1.14 

Mucus in stools 2 .57 
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ACCOMPANYING ATTACK 

Nausea and vomiting 140 40.00 

Constipation 149 42.57 

Colic 16 4.28 

Diarrhea 56 16.00 

Indigestion ( indefinite) 3 .85 

Mucus in stools 1 .28 

FOLLOWING ATTACK 

Nausea and vomiting 6 1.42 

Constipation 122 34.85 

Colic 2 .57 

Diarrhea 18 5.14 

Mueus in stools 2 .57 



Data for cases numbering 350 



Table 30. — General Features of Acute Attack (1907-1910) 

Per cent. 

Fever 636 88.33 

Pain and tenderness 528 73.33 

Brain symptoms 266 36.94 

Retraction 248 34.44 

Sore throat 65 9.02 

For cases numbering 720 



Table 31. — Appeabance of Paralysis in Days and Weeks after Onset of 

Fever (1907-1910) 

Per cent. 

Preceding attack 2 .33 

Same day 95 16.12 

One day 93 15.78 

Two days 103 17.49 

Three days 98 16.63 

Four days 58 9.84 

Five days 22 3.73 

Six days 51 8.65 

Seven days 18 3.05 

Eight days 6 1.01 

Nine days 2 .33 

Ten days 4 .67 

Eleven days 3 .509 

Twelve days 5 .84 

Thirteen days 1 .169 

Fourteen days 4 .67 

Not known (fatal) 1 .169 

2 to 3 weeks 6 1.01 

3 to 4 weeks 1 .169 

4 to 5 weeks 1 .169 

8 weeks 1 .169 

Two days previous 1 .169 

Not stated 13 2.207 

Total 589 
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Symptoms. — Digesaive disturbances are common before, during and 
after the attack. Diarrhea is less frequent, comparatively, than consti- 
pation (Table 29) . 

The analysis of the general symptoms of the acute attack in 720 cases 
show fever present in 88 per cent., brain symptoms in 37 per cent, and 
retraction of the head in 34 per cent. Sore throat was only recorded as 
present in 9 per cent. (Table 30). 

Appearance of Paralysis. — The appearance of paralysis in relation to 
the attack was studied in 589 cases. In 16 per cent, paralysis occurred 
on the day of the attack; in 16 per cent., one day after the attack; in 
17 per cent., two days after the attack and in 16 per cent., three days 
after the attack. That is to say, in 65 per cent., within three days after 
the attack. In two cases it was recorded as coming before the attack and 
in twenty-three cases (4 per cent.) between one and two weeks after the 
onset (Table 31). 

Pain and Tenderness. — The great importance of pain and tenderness 
as a symptom is not sufficiently recognized; 1,198 cases were analyzed 
in this regard and in 70.5 per cent, these symptoms were present. The 
disappearance of pain and tenderness in an analysis of 604 cases, in 
which the time was recorded, occurred in 30 per cent, within one week, 
in 15 per cent, in from one to two weeks, and in 13 per cent, in from 
two to four weeks. In five cases it was recorded as lasting two to three 
months and in three cases as lasting several months (Tables 32 and 33). 

Table 32. — Pain and Tenderness (1907-1910) 

Per cent. 

No pain 178 14.85 

Pain 845 70.53 

Not stated 175 14.6 

Total 1,198 

Table 33. — Disappearance of Pain and Tenderness (19094910) 

Per eent. 

1 day or less 11 1.82 

2 days 22 3.64 

3 days 29 4.801 

4 days 15 2.48 

5 days 14 2.31 

6 days 3 .496 

A few days 28 4.63 

1 week 69 9.76 

1-2 weeks 91 15.06 

2-3 weeks 46 7.61 
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3-4 weeks 33 5.46 

4-5 weeks 1 .16 

6-7 weeks 1 .16 

1-2 months 28 4.63 

2-3 months 5 .82 

Several months 3 .496 

Until death 39 6.45 

Present when report was made. 175 29.13 



Total 604 



Distribution of Paralysis. — The distribution of paralysis was studied 
in 1,158 cases. The most common location was in one leg, occurring in 
28 per cent. ; both legs came next in frequency with 24 per cent. ; one or 
both arms in 9 per cent.; and where one arm and leg were affected, a 
hcmiplegic distribution was more common than a crossed paralysis, the 
relative percentages being 10 per cent, and 3 per cent. Special attention 
should be called to the frequent occurrence of paralysis of the back, abdo- 
men, neck and face, which are much more frequent than is supposed 
and too often overlooked (Table 34). 

Table 34. — Distribution of Paralysis (1907-1910) 

Per cent. 

One leg only 324 27.97 

Both legs only 272 23.48 

Back 164 13.29 

Both arms and both legs 129 11.13 

One arm and leg, same side 110 9.49 

One arm only 84 7.26 

Both legs and one arm 76 6.47 

Face 74 6.38 

Abdomen 67 5.78 

One arm and leg, opposite sides 33 2.84 

Respiration 31 2.67 

Both arms only 23 1.98 

Neck 11 .94 

Both arms and one leg 10 .86 

Deglutition 7 .604 

Neck and back 6 .51 

Ataxia (transitory) 5 .43 

General 3 .26 

Intercostal 1 .086 

Both arms, back, chest and throat 1 .086 

For cases numbering 1,158 

Prognosis. — In order to throw additional light on the question of 
prognosis, Dr. B. E. Wood of Boston was requested by the Board to inves- 
tigate the present condition of all patients reported to the Board as 
paralyzed in the year 1907. This inquiry was made with especial refer- 
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ence to the number of recoveries occurring in the four years which had 
elapsed. Letters were sent to all physicians who had reported cases in 
1907, asking whether or not such patients had recovered, and when 
recovery was reported, such cases were seen unless they had disappeared 
or moved, and if such was the case all available information was obtained 
about the patients. 

Of 234 cases, twenty-two could not be investigated, eleven had died 
in the acute stage of the disease; eight others had died subsequently of 
other diseases. Although two of them are said to have recovered from 
the paralysis, no trace could be found of three cases. In 212 cases, there- 
fore, the termination is known, and fifty-ceven of these (27 per cent.) 
are reported as having recovered. 

On investigation it was found that there were three classes of recov- 
ery: (1) Complete recovery without atrophy, (2) recovery with complete 
function but with some atrophy, (3) recovery with some hypertrophy of 
the affected limb. The table shows the proportion of each of these. 

Table 35. — Condition of Patients after Recovery 

Per cent. 

Complete recovery without atrophy 16 28.1 

Functional recovery with atrophy 21 36.8 

Recovery with some hypertrophy 3 5.3 

Recovery, presence or absence of atrophy unknown 17 20.8 

When atrophy was present, the maximum amount noted was as 

f ollews : 

Table 36. — Remaining Atrophy after Recovery 

Calf 1% inches 

Thigh 1% inches 

Arm % inch 

Forearm % inch 

In most cases the atrophy was much less than this, a difference of 
one-eighth inch being counted as atrophy, but in all such cases function 
of every muscle was perfect. The amounts of hypertrophy recorded were 
in two instances one-fourth inch and in one, three-eighths inch, all of 
the calf. 

In these cases the severity of the attack was classed as : 

Table 37. — Severity of the Attack 

Per cent. 

Severe 14 24.6 

Moderate 9 15.9 

Mild 28 49.1 

Not noted 6 

57 • • . . 
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The distribution of the paralysis in the fifty-seven recovered cases 

was as follows: 

Table 38. — Distubutiok of the Pabalysis 

One lower extremity 12 

Both lower extremities 9 

One upper extremity 6 

Both upper extremities 2 

One lower and one upper extremity 10 

Three extremities 7 

Four extremities 5 

Face alone 1 

General 1 

Not given 4 

In addition to this distribution, paralysis of the face also existed in 
four, of the back in five, of the face and back in one, and of the abdominal 
muscles in one. 

The time of recovery in the fifty-seven cases was as follows: 

Table 39. — Time of Reooveby 

1 week or less , 2 

1 week to 1 month 8 

1-2 months 8 

2-3 months 5 

3-6 months 10 

6-12 months 9 

1-2 years ' 5 

2-3 years 5 

No data 5 

CONCLUSIONS Afl TO PROGNOSIS 

The following conclusions seem justified as regards prognosis: 

1. Complete recovery or functional recovery occurs in something over 
25 per cent, of patients examined at the end of four years. 

2. Atrophy may exist without impairment of function. 

3. In about half of the recovered patients the onset was mild. 

4. The distribution of the paralysis in such cases was not essentially 
different from that of cases which do not recover. 

5. The period of recovery in many instances occupied months, and 
in several cases from one to two years. 

234 Marlboro Street—-145 State House. 
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ABSTRACT OF DISCUSSION 

ON PAPERS OF DIXON AND LOVETT AND BICITABDSON AND KABSNEB 

Db. Philip Kino Brown, San Francisco: I shall take up the subject of 
poliomyelitis from a different point of view, one that concerns us more particu- 
larly in the West. I have been associated with three epidemics of this disease, 
two of which are not on record. Besides these there have been two others in this 
state. In 1898, during the month of June, Dr. Newmark and I studied an epidemic 
of four cases that occurred in the San Joaquin Valley in the town of La Grand, 
with a population of but forty-nine people. One of these patients died. In 1903 
Dr. Alice Wood reported twenty-five cases in and about San Francisco. In 1906 
I collected eight cases in an epidemic at Watsonville, Cal., most of them seen 
by Dr. Saxton Pope. None of the patients died. Last year I collected twenty- 
five cases within a radius of a few miles at the upper end of the Sacramento 
Valley. Drs. Lennon, Fleischner and others collected in the neighborhood of 
seventy-five cases in San Francisco and vicinity last winter, and a report of this 
epidemic will be made next month by Dr. Fleischner. 

The importance of this historically is the thing I want to mention. We have 
seen in California epidemics of poliomyelitis in towns quite apart, one of them 
far away from railway communications, two in a great center and one in a thickly- 
settled agricultural district. Some of these epidemics occurred in the fall and 
winter during the rainy season and some in the summer months when no rain 
falls in California. Often there is cesspool drainage in country districts and 
pollution of the wells occurs. We must all appreciate that this disease occurs 
'in epidemics and that it bears a definite relation in some way to bacterial growth. 

The facts that we must reconcile to-day are those presented by the readers of 
the first paper and those in the investigations reported from Massachusetts. The 
latter, together with what Dr. Simon Flexner has reported thus far, have enabled 
us to secure definite information regarding the type of the disease met with and 
certain facts regarding the organism responsible for the disease. It is quite pos- 
sible that the organism referred to by the reader of the first paper may be shown 
to be responsible for the disease, but the failure of a large number of investigators 
to obtain corroborating proof must make us suspend judgment, and indicates 
plainly how difficult the task is of proving the connection of on organism with 
this disease. Flexner and Lewis, Gay and Lucas, and many others in this coun- 
try and abroad, have given us valuable data about the characters of the infecting 
organism but no conclusive facts as to the organism itself. 

The fact that we are dealing with disease at times acutely epidemic should be 
clear when we read the report by Mtlller of an undoubted epidemic that occurred 
in Nauru, an island in Oceania, where there appeared 700 cases among 25,000 
inhabitants. He states that in three months 650 showed no paralysis whatever. 
That fact indicates the varying intensity of the disease as it occurs in different 
epidemics, for our experience in this country indicates a resulting paralysis as 
high as 90 per cent, in some epidemics. Doubtless Mtlller was able to include 
the abortive cases in his group, whereas they must frequently escape notice in 
epidemics in cities or less detached localities. 

What all of us are interested in is this: It is a type of disease that is not 
recognized as a rule when it occurs sporadically, until the paralysis occurs. This 
is told us by men with an abundant experience but it should not deter us from 
being on the lookout for the disease at all times all over the country. The chief 
value of this symposium seems to me to be the knowledge of the multiform char- 
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acter of the disease and the help in recognizing it and dealing with it, which 
becomes now our common property through the efforts of these investigators. 

In several cases that appeared during an epidemic in Northern California the 
febrile conditions lasted for ten days. I saw several patients who were brought 
to Ban Francisco still in the febrile stage. The reason for keeping the children 
quiet is because the destructive trouble is chiefly in the cervical and lumbar 
regions. The process, of course, is a diffuse myelitis and the thickest parts of 
the cord suffer most, probably from mechanical conditions. Activity could only 
increase the evil effects of these conditions. 

At the last meeting of the Association of American Physicians at Atlantic 
City, the report of Dr. Simon Flexner of the Rockefeller Institute for Medical 
Research was of great interest, particularly as to what he stated with regard to 
the use of hezamethylenamin (urotropin) and certain allied products. He also 
calls attention to the great desirability of keeping the nasal mucous membrane 
cleansed with some mild antiseptic solution. The result is very efficacious in 
preventing the microorganisms from penetrating the mucous membrane or from 
being transmitted to others through breathing, sneezing, or coughing. 

The question of diagnosis is so complicated that I do not feel like considering 
it; but I will say this: one must look out for evidences of the disease and one 
must be constantly prepared to meet it. The occurrence of coryza, acute bron- 
chitis with fever, pain in the neck, and other early symptoms of this Hiw^mm* 
should make us careful. When such an instance is met with, we should insist 
on keeping the child in bed and under careful observation. 

Caverly, in an epidemic that occurred in Vermont, referred to the appearance 
of the disease in animals. A spinal cord of a chicken was sent to Dr. Charles 
Dana, who satisfied himself that there was the same form of degeneration in it 
that occurred in the human being. 
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BECOVEBY OF A TYPHOID BACILLUS-CARRIER DURING 



VACCINE TREATMENT* 
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WALTER V. BREM, M.D. and F. C. WATSON, M.D. 

L08 ANGELES, OAL. COLON HOSPITAL, CRISTOBAL, CANAL ZONE 



Medical literature during the past five years has contained numerous 
reports of chronic typhoid bacillus-carriers, but there has been very little 
discussion of the treatment of these patients. The reason for this paucity 
appears to be that treatment has been unsatisfactory, and in but few cases 
has the infection been eradicated. 

Dehler 1 has cured by cholecystostomy two patients who discharged the 
bacilli in the feces, but the bacilli did not disappear from the stools of 
a paratyphoid carrier on whom Forster* did cholecystostomy for gall- 
stones. Qrimme 8 reported the recovery of an intestinal typhoid carrier 
on whom cholecystectomy was done. Park* failed to eradicate the infec- 
tion in "Typhoid Mary," an intestinal carrier, by the use of intestinal 
antiseptics and hexamethylenamin ; the latter drug was given in doses 
of 100 to 150 grains daily. Park cites Lentz, who stated that he could 
not get rid of the bacilli by any treatment. Albert 5 reported the disap- 
pearance of bacilli from the urine of a carrier treated with hexamethyl- 
enamin, but no details were given and no statement made as to permanent 
recovery. Niepraschk 6 had success with hexamethylenamin and boric 
acid (triborate of hexamethylentetramin) in the treatment of a urinary 
carrier after he had failed with hexamethylenamin alone and in combi- 
nation with resorcin. He gave this preparation in doses of 1.5 gm. four 
times daily. Hammond 7 failed to cure an intestinal carrier to whom he 
gave hexamethylenamin for months. 



•From the Medical Clinic of Colon Hospital, Cristobal, Canal Zone. 

1. Dehler: Mttnchen. med. Wchnschr., 1007, liv, No. 43. 

2. Forster: Verhandl. d. deutsch. path. Gesellsch., 1907, p. 163. 

3. Qrimme: Mttnchen. med. Wchnschr., 1008, lv, No. 1. 

4. Park, W. H.: Jour. Am. Med. Assn., 1908, li, 981. 

5. Albert, H.: Jour. Am. Med. Assn., 1908, li, 982. Discussion of Dr. Park's 
paper. 

6. Niepraschk: Ztschr. f. Hyg. u. Infektionskrankh., 1909, Ixiv, 454. 

7. Hammond, F. S.: Jour. Am. Med. Assn., 1909, Hi, 48. 
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Litterer* treated by vaccination a patient with a discharging typhoid 
bone lesion. He estimated that there were a half million bacilli in a 
platinum loopful of the pus. He thought, justifiably, that the patient 
should be regarded as a chronic typhoid bacillus-carrier. Under vaccine 
treatment the patient showed great improvement, but was not entirely 
cured at the time of the report. He has recently informed us that this 
patient and another similar carrier were both cured by vaccination in 
three and two months, respectively. 

Irwin and Houston 9 have successfully treated a urinary carrier by 
vaccination after failure with hexamethylenamin. The bacilli disappeared 
after the third dose and four subsequent examinations covering a period 
of two months were negative. Six vaccinations were given, the doses 
increasing from 50 to 1,000 million. Meader 10 treated successfully by 
vaccination a patient who discharged bacilli in her feces. The patient had 
had typhoid fever thirty years previously and had been exposed to infec- 
tion five years previously. Before vaccination was begun, treatment was 
attempted with hexamethylenamin; 15 grains three times daily for two 
weeks were given, and then 75 grains daily. The large doses had to be 
discontinued after three or four days because of painful micturition. 
No diminution in the number of typhoid bacilli discharged in the feces 
could be detected. An attempt was then made to plant B. coli in the 
lower bowel in the hope that it would overgrow the typhoid organisms. 
Four doses, each about a pint, of a bouillon culture, were given per rectum. 
The typhoid organisms persisted in the stools and treatment with lactic 
acid bacillus tablets was tried ; this also failed. Autogenous vaccines were 
then given at intervals of from one to two weeks. Six vaccinations were 
given, the doses increasing from 25 to 1,000 million, after which the 
stool cultures were negative on three separate examinations. Meader 
studied the bactericidal and agglutinating power of the blood during 
vaccination. The former rapidly rose, reaching its greatest power after 
400 million bacilli were injected; it then fell rapidly, and seven days 
after 1,000 million bacilli were injected the bactericidal power had fallen 
to a point practically the same as when immunization work began. An 
interesting observation wa6 that during the period of declining bacteri- 



8. Litterer, W. L.: Jour. Am. Med. Assn., 1908, li, 082. Discussion of Dr. 
Park's paper. 

9. Irwin, S. T., and Houston, T.: Lancet, London, Jan. 30, 1909. 
10. Meader, F. M.: Bull. Johns Hopkins Hosp., 1910, xxi, 280. 
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cidal power the agglutinating power became evident in dilutions of from 
1 to 500 in one hour. The first stool examination that was found nega- 
tive was seven days after the above phenomenon. No examination was 
made for twenty-three days previously, so it is difficult to correlate the 
disappearance of the bacilli with the serum phenomena. Meader seems 
inclined to think that the high bactericidal power of the serum was imme- 
diately correlated with the disappearance of the bacilli, but the stool was 
positive for bacilli only three days before the examination that showed 
the highest point of bactericidal power, and ten days after the previous 
examination. The bacilli disappeared some time during a period of 
twenty-three days that covered the maximum point and the rapid decline 
of bactericidal power and the rise and fall of agglutinating power. Our 
experience with our own case leads us to suggest that the phenomena 
were coincidences, and that the disappearance of bacilli was due to the 
healing of a chronic lesion under the influence of vaccination — that the 
healing was completed coincidentally with the serum phenomena. 

Cummins, Fawcus and Kennedy 11 treated six typhoid carriers and one 
paratyphoid A carrier. Two of these were urinary carriers and five 
intestinal. They used implantation of B. biUgaricus; they tried intestinal 
and urinary antiseptics, including hexamethylenamin (urotropin) alone 
and together with another diuretic; they attempted to influence the 
infection by acidifying the urine by means of the administration of 
sodium benzoate and acid phosphate of soda ; they exposed the gall-bladder 
and kidneys to x-rays ; and they vaccinated three patients with stock and 
autogenous vaccines. 

One intestinal carrier recovered during the administration of B. bid- 
garicus in large doses, but others were not improved by it. An inter- 
mittent intestinal carrier ceased to discharge bacilli on two occasions after 
exposure of the gall-bladder to the x-rays, and the bacilli were not found 
in his stools when he was discharged from observation. It was thought, 
however, that this absence of bacilli might be due to a natural inter- 
mission rather than to cure by treatment. Bacilli in the feces and urine 
respectively of two other patients decreased in numbers after z-ray treat- 
ment, but increased again when treatment was discontinued. Antiseptics 
reduced the number of bacilli but when antiseptics were discontinued 
the number rapidly rose. Vaccination was carried out on three patients, 

11. Cummins, S. L.: Fawcus, H. B., and Kennedy, J. C: Treatment of 
Typhoid Carriers, Jour. Roy. Army Med. Corps, Lond., 1910, xiv, 351. 











TABULATED 


DATA 














■8 

| 

9 

if 


I 

S 

5 
1 


J 

5 


I 


1 

IS 

a 

V 

3° 


Agglutination Taatl 




Block Culture 


Urine Culture 


Data. 


I 1 


1 


i 

I 


P 


| 


I 
P 


8/22/10 




- 


- 














10/ 4 /t0 




— 


















10/ 7 /10 




— 


+ 


+ t 




HO 


± 


1 






10/10/10 


2D 




















10/11/10 




_ 


















10/16/1© 






+ 


+ t 




140 


± 


1 






10/19/10 


50 




















10/26/10 






+ 


+t 




140 


— 


1 






10/28/10 


100 




















11/4/10 






+ 


+t 




1-100 


+ 
+ 


6 






11/6/10 


160 




















11/16/10 


200 




+ 


+t 




1-50 
1-200 


t 


1 

2 






11/20/10 


260 




+ 


92 


3 


1-100 
1-250 


+ 


I 






2/6/10 


400 




+ 


18 


8 


1-600 


+ 


8 






12/ 9 /10 






+ 


45 


8 








1-60 
1-200 
1-300 


+ 

+ 


! 

1 


12/17/10 






+ 


32 


8 


1-150 
1-1000 


+ 
+ 


6 


1-150 
1-300 


+ 
± 


6 
6 


1/3/11 






+ 





3 


1-150 
1-200 


+ 


a 

8 


1-150 
1-200 


+ 


8 
8 


1/10/11 


1000 
















1-60 


+ 


1 


1/21/11 






+ 


2 


S 


1-150 


± 


"i 


1-200 


+ 


i 


2/1/11 


1600 






















2/11/11 






T 




3 


1-400 


+ 


6 


1-400 


+ 


6 


2/13/11 






— 





8 


1-1000 


+ 6 


1-1000 


+ 


« 


2/20/11 






— 





0.2 M. 














2/2S/11 






— 





0.2 t.C 














V 1 /ll 












1-1000 


+ 


8 


1-1000 


+ 



6 


8/24/11 
5/2/11 






= 





2 tc.| 
lO&cl 


1-200 
1-400 
1-800 


+ J 
+ 1 19 









•Forty 


TpbOld- 


Ike c 


olonl 




loOpfnl o 


urtae. 


A tr 


.U.p] 


tot from 







« fl. fecalt* atkaiiotntt. Colouiei of B. cult were alio present. We thoortt 
■ronanie mat alt the colonies were coutainlnatioua and decided to nuke other cultures 
m a more carefully obtained urine. 
t Nimieroua. | Bouillon Inoculated and plate* made (torn bouillon culture*. 



421 

one an intestinal carrier, two urinary carriers. It failed in all three cases 
to eradicate the infection. 

The authors are sure, therefore, of the recovery of only one patient 
during treatment, an intestinal carrier treated with lactic acid bacilli 
(B. hulgarious) . They think that a combination of vaccination with 
hexamethylenamin in urinary carriers, and of vaccination with arrays in 
gall-bladder intestinal carriers may prove to be effectual. 

Stone 12 has reported one typhoid carrier treated by vaccination. His 
patient was a urinary carrier, and recovered during treatment with autog- 
enous vaccines. Six doses, increasing from 100 to 400 million, were 
given, and stool cultures were negative after the sixth dose. 

To sum up, three chronic intestinal typhoid carriers have recovered 
after operations on the gall-bladder. One urinary carrier has recovered 
during the administration of hexamethylenamin in combination with 
boric acid (triborate of hexamethylentetramin). One intestinal carrier 
recovered when lactic acid bacilli (B. btUgaricus) were implanted in the 
alimentary tract. One intestinal carrier apparently recovered after 
repeated exposures of the gall-bladder to z-rays. One intestinal carrier, 
two urinary carriers, and two carriers discharging bacilli from bone 
lesions have recovered during vaccination with autogenous vaccines. We 
shall add to the number one urinary carrier that recovered likewise during 
vaccination with autogenous vaccine. Altogether then, there have been 
only twelve recoveries of typhoid carriers as far as we have been able 
to find ; six recoveries of intestinal carriers, four of urinary carriers and 
two of carriers with bone lesions. Including our own patient, six have 
recovered during treatment with autogenous vaccines. 

CASE REPORT 

Our patient was a little American girl, white, aged 4% years. She had had 
an attack of fever, that was probably a mild initial attack of typhoid, in July, 
1910, during which she was not under our care. She was admitted to Colon 
Hospital (No. 26,236) Aug. 3, 1010. She had a typical uneventful rather mild 
attack of typhoid fever, during which her serum in 1 to 60 dilution agglutinated 
the stock culture of B. typhosus in one hour. During the last fourteen days of 
convalescence she was given for prophylactic reasons 3 grains of hexamethylena- 
min three times daily — rather large doses for a small child. She was discharged 
from the hospital Sept. 3, 1010. 

On September 18, the child's mother was admitted to the hospital with con- 
tinued fever, the onset having been about three days previously, or twelve days 



12. Stone, W. J.: Jour. Am. Med. Assn., 1010, Iv, 1706. 
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after the child's return home. B. typhosus was isolated by blood culture. Hie 
course of illness was typical of a rather severe attack of typhoid fever. 

On September 19, the child's father was admitted with a mild remittent fever 
that persisted ten days, maTimnm 101.6 F. The onset of his attack was September 
16, or thirteen days after the child's return home. A blood -culture, made after 
six days of fever and four days before the temperature remained normal, was 
negative. Although the patient had never had typhoid fever, two agglutination 
tests by Bass 41 * macroscopic method were positive. There appeared a few quite 
definite rose spots. The spleen was not palpable. In the light of these facts and 
of subsequent events, it is quite certain that this was a mild attack of typhoid 
fever. 

These two cases led us at once to suspect that the child was discharging 
typhoid bacilli in her urine or feces, and that she had infected her father and 
mother. Four examinations of her stools were all negative for B. typhosus. On the 
first attempt we failed, also, to obtain B. typhosus from the urine, but the second 
culture, Oct. 7, 1910, was positive, and the organisms were isolated ten times 
thereafter without a failure until they finally disappeared, Feb. 15, 1911, about 
six months after the attack of typhoid fever was over. Five successive negative 
examinations, covering a period of about three months, were then made. 

Vaccination with autogenous vaccines was begun on Oct. 10, 1910, and nine 
doses, increasing from 25 to 1,500 million, were given, the last on Feb. 1, 1911, 
after which typhoid bacilli could no longer be isolated from the urine. The 
bacilli gradually decreased in numbers as vaccination proceeded. The first vac- 
cine used (seven doses) was sterilized at 60 C. for one hour; the second vaccine 
(two doses), at 63 C. for one hour. The vaccinations gave slight local reactions 
only until the last injection of 1,500 million bacilli, when a mild general reaction 
occurred. The injection was given about 10 a. m., February 1, and at 8 p. m. 
the patient's temperature was 102. By noon the next day, the temperature had 
reached normal. During the entire time the patient seemed in perfect health. 

Numerous agglutination tests were made before, during and following the 
vaccination period. Before vaccination the patient's serum in a l-to-40 dilution 
gave a positive reaction in one hour against a suspension in salt solution of a 
twenty-four-hour agar culture of her own organisms, and an incomplete reaction 
against the bacilli of a stock culture. Three days after the first vaccination the 
reaction against both strains was incomplete. Seven days after the second 
vaccination, a l-to-50 dilution of serum agglutinated the urine culture in one 
hour, but the reaction was negative in one hour against the stock culture, 
which, however, was agglutined in six hours by dilutions of serum up to 1 to 200. 
After the seventh vaccination (400 million bacilli), the serum in a 1 -to- 150 dilu- 
tion agglutinated the stock culture in one hour, and in six hours the stock culture 
was agglutinated by a l-to-1,000 dilution. At this time a l-to-160 dilution of the 
serum failed to agglutinate the urine culture, and in six hours the nm-Hwmm 
dilution that caused agglutination was 1 to 300. Vaccination was then sus- 
pended for thirty-five days, during which the agglutinating power of the serum 
decreased. After twenty-eight days a l-to-150 dilution of the serum agglutinated 
both strains in six hours, but in the same time a l-to-200 dilution gave an incom- 



13. Bass, G. C: The Archives Int. Med., 1910, vi, 717. 
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plete reaction against the stock culture and was negative against the urine cul- 
ture. Vaccination was resumed Jan. 10, 1911, and on Jan. 21 a l-to-150 dilution 
of serum agglutinated in one hour the urine culture, but gave an incomplete 
reaction against the stock culture. On Feb. 1, 1911, the last vaccination (1,500 
million bacilli) was given, and on February 15 the serum in a dilution of 1 to 
1,000 agglutinated both organisms in six hours. On March 1, a 1 -to- 1,000 dilu- 
tion still agglutinated the stock culture in six hours, but the reaction was incom- 
plete against the urine culture. On March 24, nearly two months after the last 
vaccination, the serum in a l-to-200 dilution agglutinated the stock culture in 
one hour, and a l-to-400 dilution, in four hours. 

Between the dates of Dec. 6, 1910, and Jan. 10, 1911 (see table), no vaccina- 
tions were given, and the agglutinating power of the serum against both the 
urine culture and the stock culture decreased. On December 17, a 1 -to- 1,000 
dilution of serum was positive in six hours against the stock culture, but a 
l-to-300 dilution was the maximum dilution positive against the urine culture. 
On January 3, a l-to-200 dilution gave in six hours an incomplete reaction against 
the stock culture and a negative result against the urine culture. During the 
period of this decreasing agglutinating power of the serum, the number of bacilli 
in the urine not only failed to increase, but actually decreased from 32 per loop- 
ful of urine on December 17 to 5 per loopful on January 3. 

At the time of the observations no records were made of the numbers of 
colonies on the plates, but our impression is that during the first two months the 
number remained approximately the same. On November 26, there were 92 colo- 
nies per loopful of urine, and, with one exception, the number decreased gradu- 
ally thereafter— 92, (18), 45, 32, 5, 2, 0. 

Nov. 26, 1910 92 colonies, per loopful 

Dec. 9, 1910 ( 13 days' interval) 45 colonies per loopful 

Dec. 17, 1910 (8 days 9 interval) 32 colonies per loopful 

Jan. 3, 1911 ( 17 days 9 interval) 5 colonies per loopful 

Jan. 21, 1911 ( 18 days' interval) 2 colonies per loopful 

Feb. 11, 1911 (21 days' interval) colonies per loopful 

If the time intervals are all changed to two weeks and the number of bacilli 
are calculated for each examination according to the rate of decrease for each 
period, the following results are obtained: 92, 42, 20, 4, 2, 0. In other words, 
the decrease in the number of bacilli proceeded with almost mathematical pre- 
cision, the number being reduced one-half every two weeks, excepting during the 
third interval, when reduction was more rapid. A part of this reduction was not 
associated with an increasing agglutinating power of the blood serum, but with 
a decreasing power; nor did the reduction cease when the agglutinating power 
rose again with subsequent vaccination. The phenomena suggest strongly that 
antibodies produced by vaccination were not acting on bacilli in the urine, but 
that a chronic typhoid lesion that was discharging typhoid bacilli in the urine 
slowly healed under the influence of vaccination, probably as the result of the 
action of antibodies in the lymph or exudate on the bacilli in the lesion. That 
there were not antibodies sufficient even to inhibit growth in the urine waa 
shown by inoculating the sterile urine, just after the disappearance of typhoid 
bacilli, with typhoid organisms from both the stock and urine cultures. Both 
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organisms grew well, in spite of the fact that the agglutinating power of the 
Blood serum at this time was 1 to 1,000 in six hours. 

Oar experience leads us to suggest, therefore, that the eradication of the 
infection of chronic typhoid carriers by vaccination is brought about by the 
gradual healing of a chronic lesion under the influence of antibodies produced by 
the vaccination. If the bacilli grow in secretions and excretions only, it does not 
seem that vaccination would be effectual. Hexamethylenamin or lactic acid bacilli 
might be effectual in such cases. The only other treatment that our patient 
received was four 5-grain doses of hexamethynamin on December 6 and 7. The 
previous examination of urine, November 20, had shown 92 bacilli per loopful. 
This result had discouraged us, and we brought the patient to the hospital to give 
a trial to hexamethynamin treatment. We obtained a specimen of urine and 
began hexamethylenamin treatment before the plates were incubated. On the 
following day, we found the number of colonies so reduced that we discontinued 
hexamethylenamin and resumed vaccine treatment. That the four doses of hexam- 
ethylenamin had no permanent effect on the bacilli was shown by the fact that 
the number of organisms was 45 per loopful two days after the drug was given. 

There may be a question as to whether or not our patient should be 
considered a chronic typhoid carrier. According to the classification of 
Frosch," she should be considered one. Frosch divided carriers into two 
groups : "those who excrete bacilli for less than three months, and those 
who excrete them for three months and longer. The latter class constitute 
the chronic bacilli carriers, the Dauerausscheidern of the Germans" 
(Simonds). Our patient carried typhoid bacilli for about six months 
after the temperature of her typhoid attack remained normal, and, accept- 
ing Frosch's classification, she may be considered fairly as having been 
a chronic typhoid bacillus carrier. 

The possibility cannot be denied that the lesion that discharged bacilli 
may have undergone spontaneous healing without regard to vaccination. 
We prefer to say, therefore, that our patient recovered during vaccination, 
rather than that she was cured by the treatment. In the light of what 
is known of chronic typhoid carriers and of the chronicity of post-typhoid 
lesions, however, it does not seem probable that recovery was spontaneous. 

One other objection might be made. Some typhoid carriers, both 
urinary and intestinal, discharge the bacilli intermittently. It may be 
suggested with reason that the disappearance of bacilli in our case may 
have been due to an intermission. This is possible. But the bacilli were 
present on eleven successive examinations covering a period of more than 

14. Frosch: Klin. Jahrh., 1908, six, 637. Cited by Simonds, J. P.: Am. Jour. 
Med. Sc., Aug., 1910, exl, 247. 



425 

three months, they gradually decreased in numbers and finally disap- 
peared, and they have been absent on five successive examinations cover- 
ing a period of almost three months. The first urine examination made 
was negative for typhoid bacilli, but the result was probably due to faulty 
technic, for we had just begun making bacteriological examinations of 
stools and urines. It seems probable to us, therefore, that our patient 
was a continuous chronic typhoid carrier, and that she made a permanent 
recovery during treatment with autogenous vaccines. 

BACTERIOLOGICAL CONSIDERATIONS 

Isolation. — The method of isolation of typhoid bacilli from the urine 
was that of Endo. 15 Endo's medium is a heavy agar to which is added 
basic fuchsin, lactose and sufficient sodium sulphite to decolorize the 
fuchsin. The red dye, fuchsin (C 20 H 19 N 8 HC1), is an acid salt of 
rosanilin, a colorless leukobase. The acid component of the red rosanilin 
salt is easily reduced by sodium sulphite. When lactose-fermenting 
organisms grow on the above medium, the acid formed combines with the 
decolorized rosanilin and the colonies are stained red. The heavy agar 
medium is exactly like "ordinary" agar, excepting that 20 gm. of agar- 
agar per 1,000 c.c. are used instead of 15 gm. To 1,000 c.c. of the agar 
medium are added: lactose, 10 gm. ; basic fuchsin, 1.8 c.c. of a 10 per 
cent, solution in alcohol ; sodium sulphite, 25 to 40 c.c. of a 10 per cent, 
aqueous solution. The sodium sulphite should be added until the red 
color has changed to a faint pink. The agar medium can be prepared in 
bulk to be kept in stock, but the fuchsin, lactose and sodium sulphite 
should be added just before pouring into the plates. One hundred cubic 
centimeters of the medium will make about four or five plates, which 
should be 12 to 15 cm. in diameter. The plates are exposed to the air 
(covered with clean paper), for one hour, during which they harden and 
dry. One loopful or more of the material to be examined is then placed 
on the surface of the first plate, and with a sterile bent glass rod it is 
spread widely over the surface ; the rod is then stroked over the surface 
of the second plate; then the third, and so on. The plates are covered, 
wrapped in paper to exclude light, and incubated for twenty-four hours. 
The colonies of the lactose-fermenting organisms are then red, while 



15. Endo: Centralbl. f. Bakteriol., 1904, xxxv, 109. A transcription of Endo's 
article was kindly given us by Dr. S. T. Darling, chief of the Board of Health 
Laboratory, Ancon, Canal Zone. 
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the colonies of non-lactose-fermenting organisms are colorless. The 
method thus furnishes an easy way of isolating typhoid, paratyphoid and 
dysentery bacilli. The organism that causes difficulty most frequently is 
B. fecalis alkaligenes. 

Identification. — The organisms that we isolated from the urine were 
small, actively motile, Gram-negative bacilli. They formed small, 1 to 2 
mm. diameter, translucent colonies with a bluish retractility on agar 
plates. Litmus milk was slightly acidified by them and remained acid. 
There was an invisible growth on potato. No indol was formed in 
Dunham's peptone medium. Bouillon showed a general turbidity without 
pellicle or sediment. There was no gas formation in any of the semi- 
solid litmus sugar media; acid formed in dextrose, mannite, galactose and 
dextrin; there was no change in lactose, saccharose or dulcite. The 
organisms were agglutinated by the serum of a typhoid patient (the 
child's mother) in a l-to-50 dilution in one hour. After the child was 
vaccinated with her own organisms, her serum agglutinated a stock cul- 
ture of typhoid bacilli in a l-to-200 dilution in one hour and in a 
l-to-1,000 dilution in six hours. 

SUMMARY 

1. The literature of the treatment of typhoid bacillus-carriers is 
reviewed. Eleven recoveries, excluding our case, have occurred. Five of 
these patients recovered during vaccination with autogenous vaccines. 

2. Our patient was a white child, female, aged 4% years. Shortly 
after her attack of typhoid fever, her father and mother were infected. 
Typhoid organisms in pure culture were isolated from the child's urine. 
Hexamethylenamin had been aministered to the patient during two weeks 
of convalescence from the typhoid attack. 

3. Practically the only treatment given was vaccination with autog- 
enous vaccines. Nine doses were given, increasing from 25 to 1,500 mil- 
lion. The bacilli decreased gradually and disappeared after the ninth 
vaccination. Eleven successive urine cultures were positive for B. typho- 
sus and then five successive cultures were negative. 

4. The total duration of the bacilluria, from the time of normal tem- 
perature, was about six months. The patient appeared to be a continuous 
carrier. 
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5. It seems that the disappearance of the bacilli was not an inter- 
mission but a true recovery, brought about by the gradual healing of a 
chronic lesion under the influence of vaccination. 

We wish to thank Col. W. C. Gorgas, Chief Sanitary Officer, for permission 
to publish this report. 

423 Security Building, Los Angeles. 

ABSTRACT OF DISCUSSION 

Dr. Frank Billings, Chicago: This is an important subject from many 
points of view. It demonstrates the fact that we have typhoid carriers, and that 
they are sources of epidemics which otherwise would not be recognized. Many 
of these typhoid carriers occur in individuals who give no history of ever having 
had typhoid fever. They may have had a cholecystitis, or a cholecystitis cal- 
culosa. It was only within the past three years that I have met with such 
patients. One was a woman, aged 44; she denied having suffered from anything 
that could be considered typhoid fever. Her blood reacted positively to the Widal 
test and the feces showed pure culture of the typhoid bacilli. She had suffered 
for some time from a chronic calculous cholecystitis and was operated on; in the 
gall-bladder were found stones and living typhoid bacilli. 

Recently on the western coast of Florida there occurred an epidemic of typhoid 
fever which was due to a typhoid carrier who worked in a dairy. The first ship- 
ment of cream resulted in the production of typhoid fever in several of the guests 
who resided at this particular hotel. When the shipments were discontinued no 
new cases occurred. There were many cases of typhoid fever — and four of these 
were Chicagoans — as the result of this shipment. These patients ran the ordi- 
nary course of typhoid fever. To this resort was sent a member of the faculty 
of Rush Medical College and he traced the infection, discovering a typhoid car- 
rier. These facts are important in showing that we should be more alert on 
looking for such cases. There is, also, a lesson to be learned — that we should not 
turn patients out from the hospitals because they appear to suffer from no 
symptoms of this disease; we should first look carefully into the condition of 
the urine and the feces. I have not been very successful in the treatment of 
these patients by the employment of hexamethylenamin (uro tropin) even in 
large doses, 120 gr. per diem. Such doses certainly do have some beneficial effect 
on the bacilluria. The effect of this agent on the contents of the intestinal canal 
cannot, however, be relied on. 

With regard to vaccination, it seems to me that this is a most valuable 
adjunct. There are some patients who give a history of having had typhoid 
fever; such individuals may have been typhoid carriers for years, although there 
are no apparent lesions in the intestines, the infection still goes on. Again, it 
Bhould be remembered that the gall-bladder may be the sole focus of infection; 
just why the bacilli should inhabit this part of the intestinal canal we do not 
know. It seems to me that the conditions met with here simulate in a measure 
the conditions that arise in a chronic pneumococcemia. The pneumococci may 
infect the individual for months, and even for years. Vaccination in such cases 
will sometimes help, I believe, for a time, but not permanently. It seems to me, 
therefore, that a typhoid bacillus carrier is perhaps somewhat similar to one with 
chronic pneumococcemia. Vaccination, therefore, autogenenous or other, continued 



428 

for a sufficient length of time, appears to be the best remedy we have. Bacterio- 
logical examinations of the urine and feces should be more often made and 
reported on. Attention should be paid to the fact that these typhoid carriers 
are more common than is suspected. 

De. P. M. Ashburn, U. S. Army: I am surprised to learn that only nine 
recovered typhoid carriers have been reported, and therefore think it worth while 
to report another, a case occurring in my own service. The patient was a ser- 
geant of the Fifth Field Artillery, who had typhoid at Vancouver Barracks in 
October, 1909. Typhoid bacilli were found in the stools thereafter. He was 
transferred to the Army General Hospital at San Francisco, where weekly exam- 
ination of the b tool a showed large numbers of typhoid bacilli, at times in almost 
pure cultures. He was treated with autogenous vaccines and a?-ray exposures 
from November, 1909, to April, 1910, without effect. In April the x-ray treat- 
ment was stopped and the patient was given 1 gm. doses of sodium salicylate 
every four hours. After taking this for about two weeks, he was relieved of his 
former symptoms (pain and tenderness in the gall-bladder region), but com- 
plained of palpitation. There were still typhoid bacilli in the stools but the 
number had diminished. The sodium salicylate was then stopped but the decrease 
in typhoid bacilli continued. By the end of May, 1910, the stools were free from 
them and weekly examinations for six weeks thereafter showed that they remained 
free. The man was then sent to duty. The recovery was apparently related to 
the taking of the sodium salicylate. 

Dr. William Litterer, Nashville, Tenn. : Vaccination in certain cases has, I 
believe, a remarkable effect. I agree with Drs. Brem and Watson that it has a heal- 
ing effect ; this is shown in the way it acts in decreasing the number of bacilli after 
the first injection. In one of my cases the first loopful of pus from the wound 
showed the presence of over 1,000 typhoid bacilli in pure culture; in fact, there 
were so many that they could be counted only with difficulty. The second injec- 
tion of the vaccine showed about one-half the number of typhoid bacilli. After 
repeated injections the number of bacilli slowly decreased. The patient was 
finally cured. In the other case there was a staphylococcus associated with the 
typhoid bacillus. I have at the present time three typhoid carriers of the intes- 
tinal type in whom I am instituting the vaccine treatment, using autogenous vac- 
cines. I have been treating one for three months without any very marked suc- 
cess. The bacilli in the stools have not materially diminished, although the agglu- 
tination has been increased from 1 to 50 before the injection to 1 to 500 at the 
present time. The other two cases of intestinal carriers have been treated only 
three weeks and as yet no definite results have been obtained. 

Db. Walter Brem, Los Angeles: Dr. Frank Billings has referred to the part 
played by antibodies in the recovery of the patient. My own idea is that the 
infection was not influenced by the elimination of antibodies in the urine. The 
fact that typhoid bacilli grew well when inoculated into the urine after recovery 
of the patient when the agglutinating power of the patient's serum was 1 to 1,000, 
indicates that antibodies were not eliminated in the urine to any appreciable 
extent. The phenomena seem to indicate the presence in the urinary tract of a 
chronic typhoid lesion which healed gradually under the influence of vaccination. 
This influence was exerted presumably through the increased production of anti- 
bodies. It Beems quite conceivable that before vaccination the antibodies in the 
scant blood and lymph-supply of a chronic lesion were not in sufficient concentra- 
tion to affect the organisms, but when the blood became rich in antibodies even a 
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poor blood-supply could bring them in sufficient numbers to destroy the bacilli. 
This effect would be greatest, of course, at the margins and deepest portions of 
the lesion where the flow of blood and lymph would be greatest, and so a gradual 
healing of the lesion might occur, the area in which the bacilli were multiplying 
becoming smaller and smaller, thus discharging fewer and fewer bacilli into the 
urine. I think that this conception of a chronic lesion accounts best for the 
phenomena observed. The visible post-typhoid bone lesions treated by vaccination 
by Dr. Litterer would probably have produced just such phenomena during heal- 
ing had they been present in the urinary tract. 
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